














: OF COURSE, 
Z I’LL TELL YOU. 
THE BIG SECRET LIES IN 


GETTING THE RIGHT CABLE— 
AND HERE'S HOWTO TELL IT. 


FIRST: IT HAS A MAN-SIZED 
CONDUCTOR THAT CARRIES ALL THE 
POWER TO THE ELECTRODE. 


SECOND: IT HASTO BE FLEXIBLE — NON- 
KINKING— EASY TO HANDLE. 


THIRD: ALL COPPER HAS TO BE CLEAN FOR 
GOOD CONNECTIONS. THE ALUMINUM FOIL 
KEEPS IT THAT WAY. 


BUT, WE DON’T HAVE TO WORRY ABOUT TESTING 
CABLE ANY MORE. WE ARE SURE —WHEN 
WE JUST SPECIFY— 


_ Belden! 


Cdlding CABLE 








Counterbalanced engine 


Rugged, economical oversized indus- 
trial engine. Snappy—smooth running. 
Gives wonderful welding performance 
... all weother. 


Extra capacity generator 
Guarantees long hours of continuous 
heavy duty welding. Oversize 4 pole 
exciter means quick arc recovery and 
instant arc. 


KW 110 volt auxiliary power 


Supplies power for operating lights, 
tools, etc., where normal power is not 
available. 


Automatic idling device 


Saves fuel, $$$, and reduces wear by 
slowing down engine speed when arc 
is not being used. 


Extra large gas tank 


25 gal. capacity. Lets you weld for 
days without refilling. Saves plenty on 
every job. 


Multi-range dual control 


Gives operator choice of 1,000 com- 
binations of welding heat 


LDERS 


Cool running 


Air flows through, as well as around, the «rmature 
parts. Changes air twice as often as in ordinary 
construction 


Exceptionally stable arc 
Reactance automatically adjusts to meet require- 
ments of each welding range. Asswres better, faster 
welds under all conditions. 

Polarity control switch 
Instant and positive. Makes it fast and sim- 
ple to change electrodes and polarity. 

No dead spots 


» the entire welding range—very im- 
portant. Operator has choice of 1,000 volt- 
ampere combinations. 


HOBART BROTHERS COMPANY 
Box U-12, TROY, OHIO, U.S.A. 


TROY, OHIO @ ''ONE OF THE WORLD'S LARGEST MANUFACTURERS OF ARC WELDERS" @ BOX U-12 








CESCO fue 


WELDING 


@ When welders must wear Hard Hats give them CESCO Dual Pro- 
tectors. Spring Clip connectors permit instant detachment of hel- 
met from Fiberglas Caps. Heads are protected even when helmets 
are not in use. Goggles mounted on cap by swivel mechanism 
may be quickly raised or lowered. They're right for safety 
—right for comfort—the right protection for your welders. 


Send TODAY for CESCO literature and the name 


of your CESCO safety equipment distributor 


‘CHICAGO EYE SHIELD COMPANY + 2330 Warren Boulevard » Chicago 12, Illinois 


ra Ree) FOR SAFETY 


IN: Atlanta, Birmingham, Boston, Buffalo, Cincinnati, Cleveland, Columbus, Detroit, East Orange, 
Houston, Kansas City, Knoxville, Little Rock, Los Angeles, Mexico City, D. F., Milwaukee, Montreal, 
Philadelphia, Pittsburgh, Selt Loke City, Sen Francisco, Spokane, St. Louis, St. Paul, Toledo, Tulsa 
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Goggle fits cheeks and 
forehead snugly, gently, 
with wide rim for comfort 


A One-Cup Headrest Goggle 
made expressly for Gas Welding, Flame Cutting and Brazing 


e GOGGLE, with its large ventilated inside area, is lighter, cooler, easier to 
wear. Its one-piece molded plastic is strong, flame resistant, non irritating to the 
skin. It bears lightly, yet firmly, against cheeks and forehead, where its good fit 
excludes light and heat rays. It may be worn over regular prescription glasses 


or safety spectacles. To raise, pull up and for- 


e LENS, available in Federal Specification shades 3 through 6, is of standard — in aa quick accel 
2 by 414” size, protected by a cover glass. New spring clip fastening makes the clan 5 tae 
lens easy to replace; no tools are needed. 


e HEADREST, with cork sweatband for comfort, is of light, easy to clean plastic, 
and is readily adjusted to any head size. Spring, concealed within telescopic 


arms, holds goggle snugly against the face. Hinged from opposite sides, weight 
is evenly distributed. 


JACKSON UNIGOGGLE type W-60, shown 
above, has plastic headrest, telescopic arms. i 





JACKSON UNIGOGGLE type WR-60, shown at left, has Put back on guard again, 
same eyecup and choice of lens shades, but is held goggle protects this weld- 
against the face by an adjustable, elastic headband. er quickly, comfortably 


ae eS 
WARREN-MICHIGAN 
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NEWS FROM WASHINGTON 








Scrap Shortage More 
Critical Than Ever 


You've been hearing of the growing 
steel scrap shortage for some time 
now. However, since more steel is 
being produced than ever before, 
unless you are directly involved, 
you may find it hard to understand 
the shortage reports. But here’s 
something you can understand. The 
men who are responsible for the 
mobilization program, Defense Mo- 
bilizer Wilson and Defense Ad- 
ministrator Fleischmann, think it 
is so critical that they invited the 
editors and publishers of about 
2,800 business and trade papers to 
come to Washington to discuss 
the importance to businessmen in 
every manufacturing and industrial 
field of solving the iron, steel and 
non-ferrous scrap shortages. 

One recent order, M-g2, covers 
wrecked cars in junkyards and is 
an inventory control order designed 
to drive about two million tons of 
iron and steel scrap in the next 
three months from the nation’s 
auto wrecking yards. It will force 
auto graveyard operators to dispose 
of their pre-1946 autos and other 
wrecked cars in order to continue 
to operate. 


Renegotiation Rules 
Clarify Exemptions 


Ir you are a manufacturer or a 
distributor involved with a defense 
contract or subcontract, now is a 
good time to start preparing for 
future renegotiation. 

In general, all defense contracts 
or subcontracts are subject to re- 
negotiation provided they total 
more than $250,000 per year. How- 
ever, there are some exceptions, 
such as supplying raw materials 
and agricultural products. In a 
recent regulation, distributors may 
be exempted under some circum- 
stances. Two regulations were issued 
recently by the Renegotiation 
Board to simplify the procedure of 
profits recapture on government 
contracts. The first one exempted 
certain stock items from renegoti- 
ation while the second clarified 


some of the provisions of the Re- 
negotiation Act of 1951. 

For more complete details, write 
to the Renegotiation Board, 726 
General Services Bldg. Washington 
25, D.C. 


Business Offered Aid 
in Placing ACM Orders 


Tuose who have tried, without suc- 
cess, to place authorized controlled 
materials orders with producers of 
steel, copper or aluminum can now 
get assistance from NPA Metals 
and Minerals Bureau in doing so. 
The Bureau will act as an expedit- 
ing agent to see that allotments 
under the Controlled Materials 
Plan find a place as firm orders on 
producers’ mill schedules. 

Persons who need spot assistance 
need not, under the new set-up, go 
to Washington to get it. Instead, 
they can make application for 
assistance on NPA form 148, which, 
when properly filled out, is forward- 
ed to the appropriate section: Alu- 
minum, Copper Brass Mill Prod- 
ucts, Copper Wire Mill Products, 
Copper and Copper Base Alloy 
Foundry Products, or Steel Products. 

In offering such help, NPA em- 
phasized that it was to be made 
available only to those who had first 
made every effort to place the orders 
themselves. 

Copies of Form 148 are available 
at Department of Commerce field 
offices, at NPA’s Office of Small 
Business and in various NPA in- 
dustry and metals divisions. 


Publications Available 
to Aid Businessmen 


A NUMBER Of government publica- 
tions, recently issued, contain val- 
uable information to help the 
businessman. Included are the fol- 
lowing: 

“A  Renegotiation Guide”: A 
guide on renegotiation of defense 
contracts, telling what income from 
defense contracts is subject to re- 
negotiation and what is not. Avail- 
able without charge from: Renego- 
tiation Board, 726 General Services 
Bldg., Washington 25, D. C. 
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“Handbook of Emergency De- 
fense Activities’: A 125-page book- 
let listing names, addresses and 
telephone numbers of all Federal 
agencies which function wholly or 
partly in the national defense pro- 
gram. Available for goc from: Gov- 
ernment Printing Office, Washing- 
ton 25, D. C. 

“List of Basic Materials and AlI- 
ternates”: The third edition has 
now been published by the Defense 
Production Authority. Lists the ma- 
terials in various degrees of short 
supply, and suggests alternates to 
be substituted. Up to five copies 
available without charge from dis- 
trict and regional offices of the De- 
partment of Commerce. 

“Manual on Preservation, Pack- 
aging and Packing Military Sup- 
plies’: A guide for use by industrial 
firms. Available for $1.75 from Su- 
perintendent of Documents, Gov- 
ernment Printing Office, Washing- 
ton 25, D.C. Give the full name of 
the manual and the designation 
“NAVEXOS P-938” when ordering. 


Greater Leeway for 
Gas and Oil Industry 


IN A REVISION of M-46, effective Dec. 
12, the National Production Author- 
ity has (1) given oil and gas oper- 
ators more leeway in getting small 
amounts of controlled materials for 
maintenance repair and operating 
supplies, production and small con- 
struction operations; and (2) estab- 
lished a procedure for the purchase 
of line pipe for such purposes. At 
the same time, NPA revoked M-46 
Supplement 1. 


Construction Price 
Increases Authorized 


ADJUSTMENTS in construction in- 
dustry prices to reflect increased 
material and labor costs have been 
authorized by OPS. The new ceil- 
ings for a variety of builders are 
based on current costs, plus 90% 
of preKorean margins. 

OPS estimates that labor costs 
have gone up about 10% since the 
Korean outbreak, and that material 
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NEWS FROM WASHINGTON 


costs have risen about 12%. This, 
coupled with the go% profit mar- 
gin figure, should give contractors 
about the same dollars-and-cents 
profit margins as before the war, 
OPS officials believe. 


Patent Office Offers 


Free Inventions List 


Ir you are looking for new direc- 
tions in which to expand your busi- 
ness, a good place to start is a new 
publication offered by the Govern 
ment Patents Board. It 
piled a hist, 
Inventions for consist 
ing of 2,339 patents owned by the 
government and available to busi- 
nessmen for 


has com- 
“Government-Owned 


Free Use,” 


use without charge. 
The publication is available for $1 
from Commerce Department field 
ofhces, o1 the Government 
Printing Washington 25, 
D.C. 


OPS Steel Rollback 


trom 
Office, 


Aimed at Grey Market 


\ PRICE 
and all other steel not covered by 
CMP has been issued by OPS, in an 
effort to wipe out the substantial 
grey market on this item. The new 


order on warehouse steel 


rolls back warehouse 
steel prices by $1 to $3 a ton below 


orde1 most 
the freeze prices of January 1951. 

Under the order, warehouse ceil- 
ings are based on current mill prices, 
plus the percentage mark-ups used 
by the industry before the start of 
the Korean war. To this, the ware- 
housemen will add their transpor 
tation costs plus the usual extras 
charged by the mills. The percent- 
age mark-ups are specified for the 
basic iron and steel products in 
different the United 
States. Prices are to be refigured 
each month, on the of the 
average mill price paid on all in- 
voices during the previous month. 
Consumers who resell the steel they 
buy will be permitted to charge no 
more than $2 a ton over the mill 
price. Anyon 
cess stock for 


sections of 


basis 


who buys such ex 
resale can add 20% 
to the price at which he purchased. 


By thus relating all resales to the 


original mill price, OPS hopes to 
eliminate the “daisy chain’’ prac- 
tice, whereby brokers pass products 
along from one to another, each 
adding a high percentage mark-up, 
until the price is jacked up several 
hundred percent between the mill 
and the fabricator. 


Freight Program up, 
but No More Material 


Despite a program which calls for 
the production of 24,200 freight 
cars for the first quarter of 1952, the 
National Production Authority set 
up its material allocations on the 
basis of its original quota of only 
21,200 cars. Shortages in steel, cop- 
per and aluminum, according to 
NPA, are the reason for the materi 
al deficit. 

Program determinations on 
freight car building, according to a 
spokesman for NPA’s_ Railroad 
Equipment Division, were based 
on the government's recognition of 
the importance of a sound and 
healthy railroad system. It is be- 
lieved that car builders will be able 
to meet the new, high quota by using 
materials from inventories and by 
conservation and substitution. 

Of the 24,200 car total, 2,500 are 
freight 
cars. This 
falls below the fourth quarter 1951 


program of 27,502 cars. 


Price Hikes by Small 
Business Simplified 

\ new and simpler formula for 
small manufacturers and sellers of 
industrial services to enable them 
to get the increased prices for their 
products under the Capehart 
amendment has been announced 
by the Office of Price Stabilization. 
This new formula was announced 
in General Overriding Regulation 
20, effective November 28. 

All manufacturers are eligible if 
their net sales did not exceed $250,- 
ooo in their latest fiscal year ending 
no later than July 31, 1951. Manu- 
facturers who buy and resell prod- 
ucts of other manufacturers are 
also eligible, as are sellers of indus- 


tank cars, 20,,00 domestic 


cars, and 1,200 export 


THE 


trial services like blacksmiths and 
weldors. 

Businessmen who want to take 
the cost adjustment increases that 
are allowed under GOR 20 must 
fill out Public Form 106 and file it 
with the nearest OPS district office. 
If no word is received from OPS 
within go days, they are free to put 
the new ceilings into effect. 


CMP Overhaul Hikes 
Small Users’ Quotas 


\ STREAMLINING of the NPA’s much 
amended CMP Regulation 1 has 
resulted in an important advan- 
tage for “small” users of controlled 
materials. Beginning with orders to 
be filled in the second quarter of 
1952, those who use no more than 
go tons of carbon steel, 8 tons of 
alloy steel, 1,500 pounds of stain- 
less steel, 3,000 pounds of copper 
and copper-base alloy, and 2,000 
pounds of aluminum a quarter, 
can certify their own orders for de- 
livery, without filing for allotments 
from NPA. This represents a sub- 
stantial increase over the present 
limits for self-certification. 

After the first of the year, orders 
placed for delivery in the previous 
quarter and not received within the 
quarter may be accepted up to fif- 
teen days after the deadline, in- 
stead of only seven, as was the pre- 
vious rule. 


Restrictions on MRO 
Supplies for Export 


Five items have been removed from 
coverage under NPA’s Order M-79, 
which provides assistance in the 
procurement of maintenance, re- 
pair and operating supplies for ex- 
port. The dollar value of another 
item has been limited. 

Replacement parts for machine 
tools, parts and accessories for 
motor vehicles, specialized indus- 
trial gloves, leather industrial belt- 
ing and abrasives were the items re- 
moved from the list. Coverage of 
laboratory supplies, instruments 
and equipment under the order has 
been limited to items of unit value 
no greater than $750. 
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than this perfect 


The versatile flame of a good welding or cutting 
torch in the hands of an experienced operator can 


create untold values in the services of man. 
This really fine welding torch combines safety for 


your operator with economy for your pocketbook 


. . and these are two reasons why the National 


/ 


torch is so well liked by the experts. 





So, when you buy a torch or an entire welding or 
flame cutting outfit, seek one which will serve you 
best and with the least possible annoyances. 

Do get an outfit capable to work for you for years 
. .. one with the unquestioned ability to stay on the 


job rather than to rest in the repair shop. 


Buy the very best... 


it costs the very least. 


sis 





Made by 


‘4 WELDING EQUIPMENT CO., San Francisco 5, California | 
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Give your welder 4 
ways It’s waste welding time when 
h t AN welders have to climb over, 
a C ance 0 { 5 prop up or flop the work piece 


to get at the different seams. 
he proud of yy It’s all arc-time when Wor- 
ir thington-Ransome Turning 
™ S t ¢ Rolls and Welding Positioners 
his footage! , B are used. All welds can be tilted 
” . or turned into position—with- 
! out delay—for continuous 

downhand welding. 

Result—up to 50% more 
footage, better welds (using 
higher current and heavier 
rods), less welding rod waste. 
Write Worthington Pump 
and Machinery Corporation, 
Dunellen, New Jersey, for bul- 
letins or additional information. 








With one set-up, work piece may be tilted and Production goes up on manual or automatic weld- 
rotated for either automatic or manual welding. ing, whether repetitive or job work. Turning Rolls 
Welding Positioner capacities from 100lb to 30 tons, from 3 to 150 tons, stationary or self-propelled. 


Ww @ ] i T H t Welding Positioners 


— (4 c §:. S——= Turning Rolls 


NGTON 


. AAAS 


ZHI, IMO 
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New WD-4200 and smaller WD-41 50 are com- 
pact, portable welders with wide current range 
and versatility of operation. 30 volts, 50% 
duty cycle -220/440 volts; 60 cycles; 150 
and 200 amps. 


D-C WELDER 


_3 Features Versatility and Ease of Operation, 


om . 
High Production, Low Costs 
VERSATILE 

The new G-E WD-4200 can be used with: 
® a variety of electrodes from ,, to 3, inches, and 

as large as 4 in. for special short jobs 
® wide current range—from 30 to 250 amps, or as 

low as 15 amps with a special, easily-installed 

resistor 
® both Inert-Arc and metal-arc welding 





EASY TO OPERATE 


Operators like the new manual starter, simple 
dial controls and a stable arc which can be main- 
tained at any current setting. The compact, light- 
weight WD-4200 is easily portable, too 


INCREASES PRODUCTION 


High instantaneous voltage makes the arc strike 
every time on heavy or light-gage stock, reducing 
spoilage. 

The WD-4200 is suited to both fast metal-arc 
welding and Inert-Arc welding of copper, stainless 
steel and alloy steels, including sheet metal from 
jy to ,y inches 


It's easy to select just the right current (above photo.) The operator can use 
a wide variety of electrodes for either Inert-Arc or metal-arc welding. 


LOWERS COSTS 
Reduces Power Costs 10 to 15% 

The WD-4200 substantially lowers costs because 
the full range of current is obtained without the 
use of a current-limiting resistor 

Limited current peaks conserve electrodes and 
help prevent spatter and burn-through. You save 
on original cost, production and upkeep expense! 


Section E 711-19 
General Electric Company 
Schenectady 5, N. Y. 
Please send me your bulletin, GEC-847, which describes 
the newest G-E WD4200 Generator Weider. 
Bulletin needed for: 
Reference purposes 
Planning immediate project 


Please print) 
Position 
Address sorecee 
City Zone........State 





sa "rS 
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This 
new catalog 
can help you 


save money on 


repair costs .. . 


It's packed with information on the 
new “Wear-Sharp”’—and the entire 
AMSCO Weldment line. Complete 
with installation instructions and 
helpful hints on welding. Be sure to 
ask for your free copy. 


AMSCO “Wear-Sharps” are available 


in two quickly 
types: 


Crescent Back 
For application 
to worn tooth 
with minimum 
hitting 





and easily installed 


= 


Straight Back 
For application 
after worn tooth 
is beveled. 


U. S. Pat. No. 2,247,202 


New AMSCO "“Wear-Sharp” repointer hclds a straight 
edge as it wears... and stays sharp longer! 


Here’s a new tooth repointer that is just what you've been looking for... 

the AMSCO “‘Wear-Sharp”, and it does exactly what the name implies. 
Note the groove design on this new repointer shown above. 

The outside and end grooves are AMSCOATED with Amsco 

Hardfacing Electrodes specially recommended for this purpose, 

while the inner grooves are left as they are. Result? 


The Amscoated grooves wear slower, thus equalizing wear along 
the entire cutting edge and making the point stay sharp longer. 
Rounded, blunted corners that cut digging efficiency and waste 
power are completely eli ted for the life of the repointer! 





The “Wear-Sharp” is already setting new records in service life 
and digging efficiency. For example, an Eastern mine reports 
6 times longer service than any repointer ever used before. 

The next time your dipper teeth need repointing, try 
the new “Wear-Sharp”’! Write today for illustrated catalog shown 
at left-—and name of your nearest AMSCO Distributor. 


AM SCO WELDMENTS 


THE RIGHT WAY TO MAKE REPAIRS 


AMERICAN MANGANESE STEEL DIVISION 


Brake Shoe 


382 EAST 14th STREET + CHICAGO HEIGHTS, ILL. 


Other Plants: New Castle, Del., Denver, Oakland, Calif., Los Angeles, St. Louis. In Canada: Joliette Steel Division, Joliette, Que. 
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Don't scrap that casting 











New Welding Technique 


... Salvages cast iron crank cases 


with scored bores 


Scored or pinched bores used to mean the scrap pile for cast iron crank 


cases. But that’s not so in service departments of Autocar Company 


branches since they installed a new salvage-by-welding technique. 


Here’s how it’s done — 


2 Finished weld deposit has one-bead 
thickness. Using a ‘es dia. Ni-Rod 
“55” electrode, the welder first de- 
posited metal around the oil holes, 
then laid beads lengthwise in the 
bore, working from center outward 
and on alternating sides. 


4 As good as new. After machining, 
the bore’s smooth new surface of 
weld metal is ready to receive the 
new bearing. Then the crank case is 
ready to be assembled. The first case 
salvaged this way has been in con- 
tinuous service for over two years 
now, giving perfect service. 


1 Welder deposits a layer of Ni-Rod 
55” in center brace bore, while 
crank case bolted to block rests in 
upside-down position. This crank case 
bore hole had previousiy been ma- 
chined down about .045” to remove 
scored area and eliminate oil-impreg- 
nated cast iron material. Fast work 
prevents store-up of excessive heat in 
cast iron brace. 


3 Now for the machining: The bear- 
ing cap is placed in a fixture. The 
joint surfaces are ground smooth and 
in parallel, then securely fastened in 
place. A special boring bar (bar held 
in perfect alignment with the other 
bores) and Carboloy-tipped cutting 
tool machine Ni-Rod ‘55’ deposit 
down to the original dimensions. 
(Tolerance is held to 0.0005 in.) 








vo» YOU can save it 
with Ni-Rod’ 


There’s one thing you know about increased 
defense production. As many broken or dam- 


aged castings as possible must be salvaged. 


And with the proper techniques and equip- 
ment you can do just that. 


With Ni-Rod and Ni-Rod “55”, for example, 
you can make sound machinable welds in cast 
iron. 


Welds that will restore equipment to essen- 
tial production and at the same time save the 


cost of replacements. 


And Ni-Rod is easy to use, too. Even a welder 
with limited experience can quickly learn to 
lay high-strength, sound, non-porous, machin- 
able welds. Pre-heating or post-heating are 
seldom required. 


For information on how to use Ni-Rod and 
Ni-Rod “55” for machinable welds in cast iron, 
write for your free copy of “Ni-Rod, an elec- 
trode for any cast iron welding.” 


And remember, defense production requires 
a lot of Nickel and Nickel alloys. Therefore, 
it may take longer to get the Ni-Rod you want. 
But, you can help speed delivery of your order 
by including the D.O. or C.M.P. rating. Consult 
your distributor on present availabilities; he 
will be glad to keep you posted. And you can 
call on him for technical information too. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


CHRLEM g OF SERVICE 


Write today for your 
free copy of “Ni-Rod, 
an electrode for any 
cast iron welding.” 
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CUT CONTOURS 4 TIMES FASTER 


IN HEAVY METAL PLATE 


with NEW BAKER SHEAR! 


ee 


“Stes 
a. | 


poes ALL 
a THESE JOBS 


7 (i wo tmpte required. 


no layout required. 


SO == 
Dy ‘ 


—compare with 


\ Beading operation, 
entirely within sheet 
other methods. 


SAVE TIME 5 WAYS! seal 


Do your heavy duty cutting faster and better with the Baker hole required. 
Tru-Edge Contour Shear! It reduces operating time to less 

than \4 of the time required on previous machines—as shown 

by actual cases on record because: 


ncaa . Inside \, 
% FAST CUTTING ... 10 to 36 ft. per minute. eenebeaan aah 


% BURR FREE EDGE... No finishing required. a 
% NO TEMPLATE NEEDED. 
% NO STARTING HOLE for inside cuts. 

This job was cut in 


% Cuts various thicknesses without adjusting machine. 22% of time of 
previous method. 
Capacity: 6 gauge in mild steel, 7 gauge in stainless steel. Sim- 
ple in design, only 5 moving parts. Versatile—does many jobs | 
with al and accuracy. Saves labor. Baker-built depend- 


ability. 
WRITE... for illustrated bulletin and price 


BAKER BROS., Inc., Toledo, Ohio 


Makers of Better Machine Tools...Since 1867 


The Tru-Edge Contour Sheor is made by Baker Bros., inc., 
under license from Industrial Devices Corp., Detroit, Mich. 
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Take advantage of exclusive 
P&H AC Dial-lectric principle 


ive your producti 


— with safe, open-circuit voltage... easy, 
quick-start arc... time-saving, built-in 
remote control ...compact AC design 


Armor plate welding calls for low-hydrogen or stainless steel 
electrodes. P&H, pioneer in the low-hydrogen field, also offers 
the AC welder that gives you the best weldability with these 
rods — for greater production. 


Your men like the P&H AC Dial-lectric — like its safety 
under the most adverse conditions; like the easy, quick-start 
arc, the elimination of arc-blow. And they get more done! 
Get sounder, better looking welds in less time, thanks to built- 
in remote control which lets them select the right heat at the 
work, turns walking time into welding time. 


Because these welders give production such a lift, P&H has 
stepped up its delivery a wr to meet defense demands 
without delay. Get your production rolling in high gear. 
Order your P&H AC Welders today. Capacities up to 650 
amps. Take advantage of this delivery situation while it lasts. 


WELDING DIVISION 


4513 W. National @ Milwaukee 14, Wis. 
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C44 and C46 (ogghes available 
with clear lenses Carrying Case at 85c. 
Extra dark lenses and Carrying Case—$1.00. 
Clear replacement lenses 60c a pair. 


Extra dark replacement lenses 75c pair. 


PROLONG THE LIFE or vour 
PRESCRIPTION LENSES wu 








CLIP-ON GOGGLES 


For men who wear prescription safety spectacles, 
PENOPTIC’s lightweight metal-frame Clip-On’s are 
a necessity —insuring longer life and reducing replace- 
ment cost. No pitting or scratching of expensive 
lenses. No distortion. Each Clip-On 6.00 curve lens is 
precision ground and polished. 


For protection against glare, choose green, absorptive 
Clip-On lenses. Available with frames or as replace- 
ment lenses, absorptive or clear, in 44 and 46 mm. sizes. 


SVE reat money by ordering direct from one of 
NEW CLIP-ON CARRYING CASE America's oldest manufacturers of precision lenses. 


\ 
‘ PENNSYLVANIA OPTICAL COMPANY reaoinc, ra. 


X Known for Fine Ophthalmic Products Since 1886 
a *Penoprtic is the trade name of Pennsylvania Optical Company 
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“EUTECTIC Low Temperature WELDING ALLOYS”® 


“Eutectic Low Tempercture Welding Alloys” ore proprietary alloys. Their inhi t feeture is that of moximum surface alloying with the parent metal 


below its metting point. These alloys thus insure better weldability ond lolets. Po higher physica! properties than those obtoined with conventional 
on brazing, ond soldering materials. Free Consultation-Demonstration anywhere, onytime. For larger complete chart, contact your loce! District 
Ineer. 


MAIN USES 


Rods marked with an * are 
the most versatile and most 
populor. Others are special 
rods designed for specific 
purposes. 





MAIN USES 


Rods marked with an * ore 
the most versatile and most 
populer. Others are special 
rods designed for specific 
purposes. 


MAIN USES 


g Rods marked with an * ore 
the most versatile and most 

popular. Others are special 
reds designed for specific 

Purposes. 

FOR CUTTING, CHAMFERING, PIERCING, GOUGING, col . BRASS, BRONZE ‘ harness in water — 

JOINT PREPARATION OF ALL METALS FOR TORCH (Cont.) Euter-Brt 

CutTrode 1 (Universal)—Ideal for cutting, chamfering. gouging S High melting solder, filler 

pecans steel, copper, aluminum, nickel, preparing cast iron for for defec 

weld. Le t * solide > 

— Tre ‘ole G (Gouging) ~ Developed primarily for gouging and Lamest — oes 

chamfering Lead-free solder type alloy 
TT for steel, copper, nickel FOR ARC 

FOR CAST IRON Tin free solder applications All purpose—unmachinable 
FOR TORCH For ferrous and non ferrous : © all-arc se; good 

All purpose, high strength, y ae 
inabie 


TENSILE STRENGTH? 
HARDNESS, 
ROCKWELL? 


(21000), psi (eppren.) 


TENSILE STRENGTH! 
= 1008), psi (apprex.) 














T 











All purpose, against corre 
sion 


correo 
~ SION 














ideal for thin 


30 ebeet or tubing; good ce ~ — 
1" ° good color st high tempers 


All purpose (same as com 
without coating: — 

5 low oe substitute for sil , brasion, ot! drill tools 
“Anti-Porosity”’ coated; easy ver solder —* rasten, of! GriB't 
to use; machinable 
Nickel cast iron; high C FOR ARC 
trength cast iron 2 All purpose brass and bronze AC 
Bronze-type rod for ferrous - 2 All purpose brass and bronze m 
and non-ferrous metals 29 All purpose silicon and high 
Sealing and filling of copper bronz: AC 
cracks, defects, ete 29 All ay oan ‘tcon and high 
Bronze welding and for copper 
overla All parpene for copper At Manganese steel; work 
For Bronze wel ding: extra- All purpose for copper pe 2 
high wetting ac ; 
FOR ARC NICKEL AND NICKEL ALLOYS heat treatable 


High strength “cold” weld- FOR TORCH 
ing: machinabdle » E 55 - All. purpose hah strength 
High etzength: -mechinedle; free flowing 1400 
Special low melting silver 
con Siler is alloy 1220 
desired (prohest) ac-DC s For low melting solders, see 151. 153 (copper listi 
All purpose—high strength C 60 i Heat treatable alloy for 
FOR ARC hot working tools and dies 
2000 For Monel; high strength 
corrosion resistant 
All purpose, high strength, . 2001 For Nickel; for corrosion 
low meiting 600 s resistant welds 


edium low meltin, 008 s leposite 
High strength; i FOR ALUMINUM AND ALUMINUM seule akeusion 
ungsten carbide 
Special Derress and non-fer- ALLOYS 
Silver drous 50) FOR TORCH 
Alloys )Lowest melting; 190 T-joints, Silets, lap joints : 
speed steel 2 thin sheet 1000 ‘ be quenched to high 
a extra-high re- 1 Extremely low melting hardness in water or 
emperature; - joint and filling Eutec: Bris 
sliver alloy 7 2 2 4 « d sheet aluminum 
and maintenance; high strength 
J contains chrome: nickel >-DC 82 19 Low melting; filling defects 
1 Fur production of chrome- 21FC Best for butt joints, sheet 
wwly steel assemblies 
For iow melting solders. referto EutecRod 150, 151, 151B, 153, Nen-stl perfectly 
14S listed ‘ander ‘Copper, Brass, Bronze’. They can be applied -— matched welds on 2 
td steels with equal success > 
FOR ARC ae ac For tough, machinable. heat-resistant « 
(an purpose, thin sheet ac : an purpose, sheet and cast see 67, G8 ‘all-steel listing) 


Hah strength tow alley EE Hienen strength electrode i. BRONZOCHROM GROUP 


AC 
steel, cast isen . eas cont rot fume-free P on 
(au serpene, high strength, Ac oes iitcon free; big — (KOREN ONY) 
alloy at . 4 sion resistance; anodizalh 
For carbon, spring, tool & ac r High strength: all purpose 
die, and higher alloy steels : 5-100 FOR MAGNESIUM ALLOYS: steels 
uphand welding, of mild FOR TORCH 1 All purpose — harder than 
steel; poor fits AC-DC 1900* strength for sheet OSPF 
For ‘contact’ welding; less apes 
fatigue, higher speed ns ac 1902 hick -to chia welts Is 
aed ampeoes. —_ + ion {ike silver solde 
electrode; high strengt 
FOR ZINC DIE CASTINGS 
FOR STAINLESS STEELS son Tone 
FOR TORCH 196 Ideal for repairs of car 
StainRod buretors, grilles, ete 
AFC) For gas wet ating Stainless 
high streng’ FOR HARD OVERLAYING— 
For ane. EUTECHROM GROUP FOR 


StainTrode 
A Type 2301, 302, 304, 321 5 MAXIMUM HARDNESS 
and 347 uu 


AGAINST 
ABRASION 


Cast iron, cast steel, et 


Ferrous and non-ferrous 





pe . All purpose—machinable 
‘ 


imPACT 


hardening steels 


AGAINST 





Cutting edges—heat treat 
able 





HOT 
work 
TOOLS | TOOLS| STEEL 





am 
HARD’G| HARD'G 








TOOLS 


WATER 





All purpose, against corro 
sion 


coRRo 
-SION 








FOR TOUGH 


MACHINABLE 
OVERLAY 


Very hard. copper allo 




















joys, Tu 
513— For light copper Grortaga tool steels, cr 
520—For monel, c.r Abrastom resistance, Lm. 
7 ; 52! For nickel alloys, cr. » * cast iron repairs, cr 
A Mo Mety. ol perpese nd Bs = 303, o FoR TORCH CODE: Lm low-melting mt medium-low melting 

er J 


corrosion resistant, same as parent metal 


CATION 


HARDNESS, 








n-na--2--==----=- CUT HERE ------------------- FOR YOUR PILE -----------------------------------0----0-eeenerennnneenenenennneee snnneneecceceeeeee 


B Au ae 1, 302 . ' a ne etneh 

= : rpose—unmarchinahle 
joy FB 308 o¢"and 308 208. : : High abrasion. ol! drill 
315, 316, 317 and 329 tools, ete, 





CHEMICAL WELDING AND BRAZING AIDS— 
orm-A-Jig™ nstant Hardner Vre-Cleaners for 
Holds small sec Har Aluminum, "77 
. avoids jig . ort sium — Insure 
« n porosity free, sound 
ids 


All purpose type =309 Cast tron, cast steei, ete 


AG INST 
ABZ ASION 


All purpose type 2310 Ferrous and non-ferrous 


FOR COPPER, BRASS, BRONZE 
cH 


FOR TOR ‘ ¥ All purpose—machinable 
1sFc* Universal uses, high 
strengt : Manganese steel 

180 Substitute for silver solders 2 For ol) hardening steels 
1st Medium low melting, Fc heat treatable 

for defects 

1300 Ferr and non- 





““Eutecto- Mask” % 
Protects part ta Post-Cleaner for 
against heat, spat but Aluminum Re 
ter, ete particles 


GAINST 
WAPACT 


= ey epars Eutec-Brino “Eutec- Mark 





sures neater joints. quenching or cold meta 
rows Cutting euges—heat treat 

1801 Lowest melting 1120 - Fc able 

1803 High strength joints 

Rpeciaiion thin or intri- 

Silver Jeate sections 

1807 Alloys [Silver alloy; extra- 
high remelt temper 

ure 


Specially Compounded Fluxes for all metals. 





FC means reacty-fiux-coated. Also available bare. 





The base metal temperature required in the weld 
area to obtain a bond. Applies to heveled joints and 
overlays. “"M" after the valve shown signifies "melt 
Ing point of alloy 


Heat treatable alloy f 
hot working tools an 


TOOLS| STEEL 


All values are “as \leposited” and can at times be 
increased by heat-treatment 
depends joint design @ 

&"’ after the value shown signifies shear strength 
pe 
Most popular rods for everyday use 


EUTECTIC WELDING ALLOYS CORPORATION 
172nd STREET AND NORTHERN BLVD., 
FLUSHING-NEW YORK, N.Y. 
America’s Leading Institution Devoted to the Research and Monufacture of Speciclized Metal Joining Alloys 
LOS ANGELES, CAL SAN FRANCISCO, CAL CHICAGO, ILL INDIANAPOLIS, IND NEW ORLEANS, LA. BALTIMORE, MD 
DETROIT, MICH MINNEAPOLIS, MINN. ST. LOUIS, MO OMAHA, NEBR. CINCINNATI, OHIO CLEVELAND, OHIO 
PORTLAND, OREGON PHILADELPHIA, PA PITTSBURGH, PA DALLAS, TEXAS HOUSTON, TEXAS SEATTLE, WASH MILWAUKEE, WISC. 


1905 Bilver bearing brazing-type 

alloy; high strength 

1s3FC Weld thin and medium cop 
per tons 

1siFc wes peavy copper ser- 
ons 








TOOLS 


HoT 
HARD G/| WORK! SPEED 
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Twice the belt life 


in weld grinding! 


Try the one simple change in your present backstand 
or swing frame set-up. Using the same grinder, the 
same type of abrasive belt by CARBORUNDUM, remove the 
contact wheel and replace it with our new serrated 
rubber “61” wheel. 


Put the machine back to work. See for yourself 


CONT ACT how stock removal rates go up, how much longer the 


belt cuts, how belt changes are reduced. Watch for a 


WHEEL better finish, less fatigue from your operator. Best of all, 





check your abrasive costs. They may be as much as 50 
y per cent less. See your CARBORUNDUM fepresentative or 


: ~~ distributor about the new “61” wheel. Or write Dept. 
CARBORUNDU WE 82-134 for full details. 
TRADE MARK 


Ody GARBORUNDUM 


TRADE MARK 


maker All Ubeasive Prodiétle 
“Carborundum” is a registered trademark of - 
The Carborundum Company, Niagara Falls, N. Y. ee Cogive You Hfee Prope E 
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2 NEW AO 


PRODUCTS Magma 


and 
For Better Welding See-Ability! [iRQuaaimlmmamas 





NEW PLASTIC COVER LENSES 
Give Longer Life . . . Reduce Fogging 


Here’s AO’s latest in protecting filter lenses from spatter in weld- 
ing and burning operations. Made of thin cellulose, center portion 
of lens is raised to permit a space between it and the 
filter lens — thus a fiber washer is not needed 
to separate the lenses. RESULT: THIS AIR SPACE BE. 
TWEEN LENSES CREATES A NEAR VACUUM THAT 
AUTOMATICALLY REDUCES FOGGING TO A MINIMUM. 
The No. 162 LASTS LONGER, too — won't break 
when dropped — won't crack because shock-absorb- 

ing acetate cushions the blow. 


QUICK FACTS 


+ Sparks bounce off without damage. 
« Resists fusion of hot metals—deflects spatter. 
« Remains pit-free longer than glass. 


¢ Clear acetate allows clear vision. 


EE 


BE 


NEW PLASTIC COVER PLATES QUICK FACTS 


« Optically correct. 


Give Thrifty Protection Against Pitting and Scratching —- <less—won't discolor under ordinary weld 


ing conditions. 


These clear, hard plates (AO No. 168) compare in smoothness and lustre ; a against eye fatigue — boosts produc- 
with polished plate glass. Superior resistance to abrasion makes them ideal , wo, peel, blister or shrink in service. 
protection against pitting by welding spatter. Long lasting — easily cleaned. 

YOUR NEAREST AO SAFETY PRODUCTS REPRE- 


SENTATIVE CAN SUPPLY YOU. 


* Highly resistant to breakage. 
American @ Optical 
SAFETY PRODUCTS DIVISION 


SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES 


THE WELDING ENGINEER—January, 1952 








Sout of F4 
Leading Weldment Fabncators 


Among the twenty-four *top contract 
welding firms, fifteen regularly weld 
with Murex Electrodes, 


More of the leaders in important 
industries prefer Murex Electrodes 
in their welding operations because 
they can be sure of sound welding— 
high deposition rates for economy 
and speed of production. 


*Those having AAAA directory ratings. 


METAL & THERMIT CORPORATION 100 EAST 42nd ST., NEW YORK 17, N. ¥. 


ELECTRODES ¢ ARC WELDERS ¢ ACCESSORIES 





eee after : 1 ep L TREATING = 
nine years 
steady use 


LAbeyette 2292 


yorific Sales °° 


Barris pert street 


7401 Dube 
Detroit tl» 





FY you to 
Gentienen nterest toy ind 


we f 
sand wieeT oar he 


t all neve. 
t painten 
y 2 
ce at pre acenent- > 
al serv or tip repl® truly yourss 
except * . 


oe TING CO. 


pARD STEEL TREA 
STAND a 


no 
maintenance 
expense... 





To the advantages named in Mr. Thompson’s unsolicited letter, 
important as they are, we must add another that might not be 
obvious to those who have never used a Harris Automatic Torch. 
That is, in nine years of continuous operation the thumb control 
lever (circled at right) must have been actuated many thousands 
of times. Each and every time it saved money. Using it to restore 
the full flame from pilot light eliminates the time, motions and 
gases wasted in flame adjustment of a standard torch. Using the 
thumb control to shut off the full flame saves oxygen and acety- 
lene that is wasted when the full flame burns but is not applied 
to work. All these things combine to yield a tremendous return 
on torch investment. 

Harris Distributors, located in all principal Cities, are at your 
service. There’s no better time than now to act! 


THE HARRIS CALORIFIC COMPANY 


Cleveland 2, Ohio 


SERVIND THE METAREINDUSTRY SINCE 1905 
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Protect bucket lips, teeth, bucket sides and bottom with 

Stoody Self-Hardening 21! A few stringer beads as cross-hatches 

do the trick on large areas. Combine stringers and 

solid deposits at concentrated wear points. 

Stoody Self-Hardening 21 provides excellent wear resistance, 

goes on fast and easy and makes heavy deposits in one pass. For these 
reasons and because it’s economically priced, Stoody Self-Hardening 21 
is the ideal rod for heavy-impact, severe-abrasion. 

See your Stoody Dealer—600 in the U. S. and Canada—or write 


for complete welding procedures. 


STOODY COMPANY 
11941 E. SLAUSON AVENUE, WHITTIER, CALIFORNIA 


APPLICATION: Apply Stoody Self-Hardening 
21 to dipper teeth on all sides 2” up from point. 
Extend stringers of Self-Hardening 21 up the 
balance of each tooth. Where abrasion is 
unusually severe but impact only moderate 
substitute Tube Borium for Self-Hardening 21 
deposits on the point. 


SELF-HARDENING 25 
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for 
AIRCO’S 800 
WELDING 
TORCH 





Airco’s versatile 800 torch meets the demands of 
today’s speeded-up production and maintenance 
schedules. Flame-cleaning . . . brazing . . . hard- 
facing ... welding the heaviest sections... whatever 
the work, in the shop, you can be sure that the 
“800” will handle it quickly and economically. 


For long life, the torch head is made of durable 
Dependable performance? You're sure of it from the monel. Sturdy brass forgings and seamless brass 
800 torch, thanks to Airco’s 35 years of engineering gas tubes stand up to the roughest handling. All 


know-how. Learn about Airco’s complete line of arc components require little maintenance. 
and oxyacetylene equip t and li Get in 


touch with your local Airco office teday. Representa- ee ” 3 : 
tives will be glad to help you with any welding or The “800” is unexcelled for brazing, or for 


cutting problem. straightening and bending operations. A wide range 
of tips is available. By adding a cutting attachment, 
the Airco 800 torch can be quickly converted to 
cut steel from thin sheets up to 6” plate—ideal for 
the occasional cutting job. 





AIR REDUCTION 


AIR REDUCTION SALES COMPANY + AIR REDUCTION MAGNOLIA COMPANY 
AIR REDUCTION PACIFIC COMPANY 
REPRESENTED INTERNATIONALLY BY AIRCO COMPANY INTERNATIONAL 
Divisions of Air Reduction Company, Incorporated 
Offices in Principal Cities 
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- @ Keeps Stacking Feature 
Low Hydrogen Electrodes Provides Wide Cop it 
Truly Low Hydrogen Range 





Model 400 Blueweld ST a 


@ Chimney Type Ventilatior may be stacked or grouped to 


any capacity 

range 

@ No Dead Air Spaces more. As each unit va 400 Ibs. to 4 ’ 
Electrodes are always . : dividually heated, ss 
surrounded by Moving, . 


Heated, Dry Air 


@ Pre-Set Thermostat 
Stabilizes Moisture 
Content by maintaining 


proper temperature 
vw tiie Venall a2] 


606 W 

E 

ants ST WISCONSIN 
LWAUKEE AVENUE 


ae ae Gas 


TH “ y Eu a, ary 95, 
HE WI LDING E NGINEER Janu 1 
2 
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Swift-moving oxy-acetylene flames prepare steel plate 
edges for welding in a fraction of the time required by 
mechanical methods. Multiple nozzles, cutting in different 
planes simultaneously, slash with ease through any com- 
mercial thickness. Just one pass to “finish” dimensions turns 
out a square edge, single bevel, single bevel and nose, 
double bevel, double bevel and nose, or J-groove and nose. 
Edge preparation costs tumble; production booms. 

LINDE’S oxygen-cutting methods are simple and flexible. 
They are economical and easy to use. They cut plates so 
smoothly and accurately that no machining is necessary 
edges are ready to weld “‘as cut’’. Rigid fit-up and contour 
specifications are easily met. Yet, initial investment in 
OXWELD flame -utting equipment is only a fraction of that 


Mande 


Trade-Mark 


SQUARE NOSE 








One pass gets 


armor plate Or 


any plate ready 


for welding 


for comparable machine tools. Upkeep over the years is 
extremely low. 

On-the-job power needs are negligible. Reaction of cut- 
ting oxygen with hot steel does all the work. Only fractional 
horsepower is required to move the cutting nozzles along a 
straight line, radius, or any guided path over the line 
of cut. 

For further details, telephone or write today. LINDE AIR 
Propucts Company, a Division of Union Carbide and Car- 
hon Corporation, 30 E. 42nd St., New York 17, N. Y. 
Offices in Other Principal Cities. In Canada: Dominion 
Oxygen Company, Limited, Toronto. 


The terms “Linde” and “Oxweld” are registered trade-marks of 
Union Carbide and Carbon Corporation. 


Products and Processes for MAKING, CUTTING, 
JOINING, TREATING, AND FORMING METALS 


THE WELDING ENGINEER—January, 1952 








THE WELDING ENGINEER—January, 1952 


. .« INSTANTANEOUS RESPONSE TO ARC-LOAD CHANGES 
. -. INSTANTANEOUS RECOVERY 

... REDUCED ARC BLOW 

.. » COMPLETELY ADJUSTABLE BY OPERATOR 


Westinghouse RA Welders with new positive arc-drive con- 
trol now prevent shorting when used on “drag welding 
applications. In addition, they allow complete penetration 
on root passes of vertical and overhead welds. Arc-drive 
control is obtained by adjusting the ratio of short-circuit 
current to welding current without changing open-circuit 
voltage. Actual amount of arc-drive current can be varied 
by the operator. 

For information on this improved RA Welder or other 
Westinghouse Welding Equipment, write Westinghouse 
Electric Corporation, Dept. DC81, Welding Division, 
Buffalo, New York. 


J-21607 


WELDING EQUIPMENT 








JUST 
PUBLISHED 


BIG, NEW 

13th Edition 

THE WELDING 

ENCYCLOPEDIA 
€ 


Over 1000 pages 


More than 2000 
subjects 


Complete Trade 
Name Section 

More than 1400 
Illustrations and 


Tables 


Completely 

indexed and 

cross indexed 
* 


BIGGER AND 
BETTER THAN 
EVER ! 


2 
$750 
per copy 


Use this coupon for ordering 
THE WELDING ENCYCLOPEDIA 
330 W. 42nd St., New York 36, N.Y. 


Please send me copies of the 13th Edition of The Welding 


Encyclopedia. | enclose [] check [] money order. [] bill me. 
Name 

Address 

City 


Company 


COMPLETE— 


all welding fundamentals and 
practices in one volume. A 
working guide for all welding 
applications in all industries. 
Covers all phases of welding, 
cutting, flame treating, etc. Ap- 
plicable to problems of produc- 
tion, repair and maintenance. 
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@@ WASTEFUL 


CARE IN HANDLING, GOOD WELDING TECHNIQUES 


REDUCE ELECTRODE WASTE 


You can get factory-fresh performance from your elec- 
trodes through good storage and protection practice. Don’t 
waste electrodes by leaving them in damp corners or on 
floors where they can become saturated with moisture, 
stepped on, chipped, bent, or otherwise rendered useless. 


Here are some other “‘ground rules”’ to follow to get up 
to 40% more from your electrodes: 


1. Avoid bending whenever possible 
Use electrodes down to a 2-inch stub 
Provide better fit-ups 
Lay flat-face fillets on vertical fillet welds 
Make fillet legs of equal length on horizontal fillets 


To get the most from your electrodes, get the best elec- 
trodes . . . specify General Electric. G-E electrodes give you 
high deposition rates, a smooth stable arc, meet AWS 
specifications and are available in a wide variety of sizes 


and types. 








HERE'S A TIP! Stamp the date received on each 
electrode carton and use those with the earliest 


dates first. 








FOR THE BEST IN ACCESSORIES... 


See your authorized General Electric 
Welding Distributor. He carries a com- 
plete line of G-E accessories, including 
electrode carriers, electrode holders, hel- 
mets, lenses and cover glasses, hand 
shields, leather protective clothing, 
brushes, ground clamps, cable connect- 
ors and many other items. 

Your G-E Welding Distributor can 
also give you additional hints on how to 
get the most from your electrodes and 
equipment. You can find his name in the 
yellow pages of your telephone directory. 
Look for “General Electric” under 
‘‘Welding Equipment.”’ General Electric 
Company, Schenectady 5, N. Y. 


ELECTRIC 


712-12 





Completely 
re-written 
Fourth 
Edition... 


Over 500 page 
Over 1000 illustration: 
Convenient 6” x 9 page size 


$300 


postpaid 





INCLUDED IN THE TABLE OF 
CONTENTS ARE SECTIONS 
ONTHE FOLLOWING SUB- 
JECTS AND MANY OTHERS 


Fundamentals of Resistance Welding 

Spot Welding 
Projection Welding 
Seam Welding 
Flash and Upset Butt Welding 
Butt-Seam Welding 
Electro-Forging & Upsetting 

You'll find the latest information about resistance welding methods, materials and Electro-Brazing 

equipment in this new edition—the first in seven years—of the authoritative and Metals to be Welded 

widely-known Mallory Resistance Welding Data Book. Written and edited by Seepty a Seees 


Resistance Welding Electrodes, 
Dies & Holders 


Recommended Practices for 
Resistance Welding 
The Data Book’s 512 pages are profusely illustrated with photographs, charts, Standard Methods for Testing 
4 q " Resist Wel 
tables and diagrams. Send $3.00 today for your copy. Address P. R. Mallory & Co... jesetance Welds 


Inc., Indianapolis 6, Indiana. 


welding engineers and metallurgists, it covers in detail both the theory and prac- 
tice of resistance welding. 


De a es a as a ee ee ee es ee 


Resistance Welding Tips, Holders, Dies, Rod and Bars, Castings, Forgings 





SERVING INDUSTRY WITH PR. MALLORY & CO. Inc 
Capacitors Contacts > 
Controls Resistors 

Rectifiers Vibrators 

Special Power 


Switches Supplies 
Resistance Welding Materials 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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1 toyet Acetogen offers 
Stan a better, cheaper, faster 


and complete STEEL FABRICATION SERVICE 


because we employ the amazing Acetogen Process to 
flame-cut your steel. This is the process you’ve heard 
and read about—the new way of flame-cutting steel to 
+l" tolerance. Acetogen cut plates are precise. They 
have “feather” edges and a sufficiently low Brinell to 
allow machining. They are ready for welding without 
any further preparation. 


because we flame-cut—not grind—your work to exact 
tolerances. With the revolutionary Acetogen Process, it 
is no longer necessary to grind even the toughest bevel 
or radius! We save—and pass on to you—the cost 
of elaborate grinding machines and the men to 
operate them. 


because Acetogen-cutting is infinitely quicker than 
laborious grinding. In one department, with one plate 
positioning, with one operator, in one stroke—we make 
the finished cut to the required tolerance. After cutting, 
the plate is immediately ready for forming, assembly, 
or other operations. 
4 hate ‘ 

because the brand-new Acetogen plant at Chester, Pa. 
contains all the tools and equipment necessary to do any 
fabricating job—including flame-cutting, welding, form- 
ing, sub-assembling—on armor plate, low-carbon and 
high-alloy steels, as well as on all other types of metals. 
It is operated by men thoroughly experienced in 
ordnance and aircraft metal-working. 


Let us quote on your defense work... 


Our organization has full security clearance to contract 

for defense work through the Department of the Army, What do you think of these bevels ? 
Philadelphia Ordnance Division. Send us drawings, They are all found on one piece of 
sketches, or blueprints for any fabricated work that i = armor plate that we [a now fabricating 
you have, including the most difficult. We will promptly ee ~! quantity. read sage — 
quote price- and time-schedules that will amaze you. . re wel ~~ a — 
Get those drawings now and write today! Acetogen "g a a amid —_ 
~ aver +. Room 822 Commercial Trust Bldg., Tt einsthn cutest tne end canty On 

—— to the customer! 
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prooucT 


costs “prepaid” by manufacturers, 


© tE Co. 1951 
using the product. 


PROPER DESIGN IN 
WELDED STEEL ALWAYS 


motor housing. Required 90% more 
machining. Weighed 175% more 


than welded steel. 
Fig. 2. Present Weldesign in Steel. 


IMPROVES PRODUCT 
AND LOWERS COSTS 
Fig. 1. Original Construction of gear 
Costs 50% Jess. Further saves shipping 
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You Got a Pay Cut 


[HERE'S an old story about a skinflint who owned 
a horse. He figured that he could save himself some 
money if he cut down each day just a little on what 
the horse was allowed to eat. It worked out very 
well until the day when he'd got the horse’s daily 
ration down to a single straw. That day the blamed 
old horse went and died. 

There ought to be a moral in that for Congress. 


Vou got a pay cut beginning the 
first of November. So did we, one amounting to 
about 2%. It’s called a tax increase, but the effect 
is the same as a pay cut, hurts just the same when 
it comes to budgeting living expenses. You didn’t 
like it and neither did we. Neither did the President 
of the United States, but for different reasons. The 


President scolds us because we are not paying 


enough and says that we can look forward soon to 
more and more pay cuts disguised under the form 
of higher taxes. 

he pay-as-you-go system of income tax collection 
is supposed to make the process of milking the Great 
American Cow painless. Unfortunately, it works too 
well. Some people forget that they, too, are paying 
income taxes. So when one of these careless parties 
saw his first pay check in November, you'd hear 
him ejaculate, “That’s not my check! / make more 
than that. Somebody’s made a mistake.” 

No mistake. Naturally, when Uncle Sam’s take- 
home gets bigger, your own take-home pay has to 
become smaller. Shows what can happen when 
Uncle is allowed to dip into your pay envelope, for 
Uncle seems to have developed sticky fingers. 

Starting back in 1789, when our new-born nation 
collected its first revenue, and ending on December 
1, 1951, over $531,000,000,000 have been collected 
in taxes. That’s enough to give every one of the 
155,000,000 men, women and children now living 
in this country a tidy sum of over $3,400. 

Maybe this isn’t too much to have garnered since 
the year 1789, but break it down by decades and 
youll find what statisticians term a skew distribu- 
tion. Extremely skew. Most of the big take in taxes 
has been in recent years. To be specific, 53% of the 
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$531,000,000,000 was collected since July 1, 1945. 

You don’t believe it? We've got the figures right 
here. In the 156 years of our Republic prior to 1945, 
including the extremely costly years of World War 
II, tax collections totaled slightly better than $248.- 
000,000,000. From July 1, 1945, to December 1, 
1951, the amount collected was over $282.000,000,- 
000. This means that in the last 64 years—the 
years of Harry S. Truman—the Federal government 
has collected thirty-four billion dollars more in taxes 
than was collected during the first 156 years of the 
United States. 


When it comes to spending, Mr. 
Truman is no slouch either. During the same 61, 
years his administration has spent more than $285.- 
000,000,000. Our first 31 presidents managed to 
spend $110,000,000,000 between them. The 32nd, 
Franklin D. Roosevelt, spent $364,000,000,000 in 
twelve years that included the most costly war in 
history. With only a “police action” to pay for, Mr. 
Truman has come within $79,000,000,000 of Mr. 
Roosevelt's record in a little over half the time. He 
can do better, he thinks. He wants to spend over 
$143,000,000,000 more, to bring the grand total to 
$428,000,000,000 for his present term of office. 

Is so much spending necessary? The President 
never seems to ask that question: if he wants it, 
that’s enough. The voting records of congressmen 
show that all too many of them are inclined to ride 
along with what the President wants—and to hell 
with the taxpayers! 

Is there anything you can do about it? Yes, you 
can write to your senator and your representative 
and tell them about the horse whose ration was 
gradually lowered. That horse died, and the same 
thing can happen to taxpayers. 

If you love your country, if you want America as 
we have known it to continue, write to your con- 
gressmen today! 





so laa, 








i (, AeA Sey! \ 4 hs EXPERIENCE PROVES that to reclaim worn 





equipment and parts...to hard-face against 


| hard-facing electrodes 
will do it... 


excessive wear... Weor-Arc hard-facing alloys 


are tops. Equipment life is increased three, four, 


* BEIVIER or more times...welds last longer... resist 


abrasion and impact better. Use the seven basic 


ol FASTER Wear-Arc types, singly or in combination — then 
* CHEAVEk judge for yourself, strictly on the basis of results. 


* Contact your Alloy Rods Distributor 


i] 
Alloy or write for Wear-Arc Bulletin 5651. 
Mods ALLOY RODS COMPANY 


Co. No Finer Electrodes Made... Anywhere 


YORK, PENNSYLVANIA 
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INERT-ARC welding a standing- 
edge joint on a rectangular tank 





SPOT WELDING joins baffles to 
the walls of a rectangular tank 


Ways to Fabricate 


SILVER BRAZING adds the pipe 


fittings to cylindrical gas tanks 


Monel Tanks for Boats 


BY H. B. BOTT 


Technical Service Section, Development & 
Research Div., International Nickel Co. 


N ONEL is popular for water, gaso- 

line and fuel-oil tanks in small 
craft because the owner knows that 
with a welded Monel tank he need 
not worry about such things as 
leaking joints, contaminated water, 
clogged fuel lines or corrosion eating 
away at the tank walls and fittings. 


TANK DIMENSIONS 


As a handy short cut. Tables I and 
Il give the approximate dimensions 
for tanks of capacities varying from 
25 to 150 gallons. Table 1, for 
cylindrical tanks, gives tank lengths 
in feet for tank diameters of 1, 2 
and 3 feet. Table Il, for rectangular 
tanks, gives tank widths, depths and 
lengths. Naturally, other combina- 
tions of dimensions than those listed 
in these tables may be used. 

A thinner-gage material can be 
employed for cylindrical tanks than 
is needed for rectangular tanks of the 
same capacity. In general, cylindrical 
tanks are the more economical to 
fabricate. Most of the discussion that 
follows will refer to cylindrical tanks. 

The most economical Monel sheet 
to use for boat tanks is produced in 
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the hot-rolled, annealed and pickled 
condition. For gasoline tanks of from 
1 to 80 gallons, the minimum recom- 
mended thickness is 0.037 in. (20 
gage, U. S. Standard). For gasoline 
tanks of 81 to 150 gallons, the mini- 
mum thickness is 0.050 in. (18 gage, 
U.S. Staridard). 

The 0.037-in. sheet may be joined 
by the oxyacetylene torch, by inert- 
gas-shielded arc welding or by spot 
and seam welding. The 0.050-in. 
thickness is the lightest gage recom- 
mended for metal-are welding. 

When doing oxyacetylene welding. 
a Monel gas-welding flux should be 
mixed with water to a thick, creamy 
paste and applied generously to the 
edges to be joined and to the filler 
wire. A slightly reducing flame is 
recommended; the feather of excess 
acetylene. however. should not be 


ER 











(a) 


over 4, in. long (showing beyond 
the tip of the luminous cone). A 4 ¢- 
in. Monel filler rod should be used 
to weld sheets from 0.037 to 0.062 in. 


OrHER WELDING PROCESSES 


Best inert-gas-shielded are welding 
results will be obtained with direct 
current and straight polarity. To 
obtain welds free from porosity, it is 
essential to maintain a short arc. Use 
a \\g-in. diameter welding wire to 
join sheets of from 0.037 to 0.062 in. 

When spot or seam welding Monel, 
higher pressures and current are 
required than for carbon steel. To 
obtain sound welds, it is essential 
that the faying surfaces be cleansed 
of dirt, oil, grease and other foreign 
material. 

Metal-are welding with Monel elec- 


— 











| 
off 





(b) 


1—LAP-TYPE joints are used for seam welding flanged and dished heads 
to the shell. Head may be convex outside (a) or inverted into the tank (b) 
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No Groove for Metal 
18 Gauge and Lighter 


Groove 
IRON OR STEEL BACKING 


CAST 


Hose Under Air Pressure 





Gallons 
25 
25 
50 
75 
L100 
150 
150 


Table 


Gallons 


RIGHT WAY 
des at Small Angle 





WRONG WAY 


3—-OXYACETYLENE welding calls for these jig types 


+ BAFFLES 


—~S~ ~~ 
EW SIDE VIEW CR 


a 


i—HOW 


»& 


TOP VIEW - —WELD 


5—BAFFLES are also installed in rectangular tanks 


trodes can be done successfully on 
Monel sheets of 0.050 in. and thicker. 
2 in. electrode for 
from 0.050 to 0.062 in. and direct 
current, reversed polarity. The jigs 


Use a sheets 


pictured in Fig. 2 are recommended 
for the 
shielded-ar« 
Monel sheet. in 
Fig. 3 (c) may also be used if a 
copper-faced angle is substituted for 
the steel angle. 


and 
of 


The fixture shown 


metal-arc inert-gas- 


welding light-gage 


Monel can readily be silver brazed, 
a process that is recommended for 
the attachment of brass fittings. All 
commonly used silver-brazing alloys 
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baffles are installed in a 





Table I. 


Tank 
Width (ft) 


l 
| 
l 
l 
l 
l 
l 
1 


) 
l 
l 
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Cylindrical Tanks 


Tank 


Diameter (ft) 


Tank 
Length (ft) 


4 
] 
2 
4 
6 


2 
0 


Rectangular Tanks 


Tank 
Depth (ft) 


Tank 
Length (ft) 


314 


1 
1 


1 
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+> 


~~ 
OSSECTION 


eylindrical tank 


4 


of 


EW 
6—JOINTS for 
may be used except those that contain 


phosphorus. should 


ployed as recommended by the manu- 


Fluxes be em- 


facturer of the brazing alloy. 
ArTacHinc Tank Heaps 


which 
be 
A com- 
mon method is to use a_butt-type 
joint, which can be welded by either 
the metal-arc, inert-gas-shielded arc 
or oxyacetylene process. Filler metal 
is required. 


There are many ways in 


flanged and dished heads may 
i =) 
joined to cylindrical tanks. 


A lap-type joint is another good 


attachment of pipe fittings to tanks 


method. If the inert-gas or oxyacety- 
to do the 
required; 
the edges of the shell are merely 
melted down and fused to the head. 
The lap-type joint may also be resis- 


lene processes are selected 


welding, no filler metal is 


tance seam welded, as in Fig. 1. 
The convex side of the tank head 
may either be outside as in Fig. 1 
or inverted into the tank as in 
1 (b). The inverted head can be 


(a) 
Fig. 
made to provide a standing-edge joint 
(not shown), which may be welded 
by fusing the standing edges together. 
Use either the inert-gas or oxyacety- 
lene process without filler wire. 
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AUTOMATIC inert-are welds a longitudinal seam 


The tank shell may be made up of 
These 
are welded together with a circum- 


two cylindrical half sections. 


ferential butt joint, using either the 
metal-arc, inert-gas-shielded are or 
oxyacetylene welding process, Filler 
metal is required. To act as a stiff- 
ener and to facilitate welding, a Monel 
backing ring may be used with this 
type of joint. 

Flat heads can be attached to cy- 
lindrical tank shells only by a corner- 
type joint, which requires more tricky 
welding than eitfier the butt joint, the 
lap joints shown in Fig. 1 or the 
standing-edge joint. The metal-arc, 
inert-gas-shielded-are or oxyacetylene 
used to make the 
corner-type joint; filler metal may or 


process may be 
may not be required. 
LONGITUDINAL SEAMS 
To fabricate a cylindrical shell. it 


least 
longitudinal seam. For seam welding 


is necessary to weld at one 
(resistance), a longitudinal lap joint 
is necessary. A longitudinal butt joint 
can be welded by either the metal-arc, 
inert-gas arc or oxyacetylene process ; 
filler metal is required, and a back-up 
strip may or may not be necessary. 


With extra-good jigging, butt joints 
can be welded without adding filler 


metal and without getting any reduc- 
tion in weld thickness at the joint. 
The standing-edge type of joint 
can also be used for the longitudinal 
seam in a cylindrical tank. Welding 
may be done by either the inert-arec 
or the oxyacetylene process, and no 
filler metal is required. The standing- 
edge joint may also be used-for the 
seams of rectangular tanks. Though 
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ordinarily filler metal is not required, 
it may be necessary if the joint fit-up 
is poor. 


INSTALLING BAFFLES 


Figure 4 shows the installation of 
baffles in a cylindrical tank. These 
are formed from square sheet sec- 
tions that have a diagonal dimension 
greater than the tank diameter. The 
corners are turned up 90 degrees and 
welded to the shell. They may be spot 
welded, welded, metal-are or 
inert-arc welded. If baffles are riveted, 
as is sometimes done with baffles for 
water tanks, a filler of either weld 
metal or silver-brazing alloy should 
be applied around the rivet heads to 
keep the tank leakproof. 

Baffles for rectangular tanks (Fig. 
5) are formed from sheet sections 
with dimensions larger than the tank 
cross-section. The corners are cut off, 
and the sides are turned up 90 deg 
and welded or riveted to the shell. 

Figure 5 (b) also shows the proper 
method for welding ends into rec- 
tangular tanks. The welding is the 
same as that already discussed for 
cylindrical tanks with inverted heads 
and standing-edge joints. 


gas 


End sec- 
tions for rectangular tanks may also 
be attached by lap, butt and corner 
joints. Rectangular side sections may 
be welded together by butt joints, lap 
joints or standing-edge joints, using 
welding processes as recommended 
for the longitudinal seams of cy- 
lindrical tanks. 


Appinc Pipe Firrincs 
Figure 6 shows the joints recom- 
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SPOT WELDING flanged, dished head into a cylindrical tank 


mended for attaching Monel pipe 
fittings to either cylindrical or ree- 
tangular tanks. Joint types a, 6, ¢, 
d, and e may be welded by the metal- 
arc, inert-gas-shielded arc or oxy- 
acetylene process, with filler metal 
required. If the pipe fittings are 
brass, the same types of joints may 
be used, but silver brazing should be 
substituted for welding. In some 
cases where flange-type brass fittings 
are to be added, both rivets and silver 
brazing are recommended for attach- 
ment. As an added precaution against 
leakage, a fillet of brazing alloy 
should be applied around the heads 
of the rivets. 

Heavy jigging plates around pipe 
fittings will absorb heat and so help 
to control warpage. 

To obtain the highest degree of cor- 
rosion resistance, the fittings should 
be of Monel and be attached by a 
welding process. If cast Monel fit- 
tings are to be used, it is suggested 
that the orders for them bear the 
notation: “Supply welding grade.” 
When joining castings, it is essential 
that the casting skin be removed from 
the area that is going to be welded or 
silver brazed. 

The welded seams should be 
pressure tested with air and soap- 
suds. Fuel tanks should be tested in 
accordance with the 1950 revised 
“Fire Protection Standards for Motor 
Craft,” copies of which may be pur- 
chased through the Yacht Safety 
Bureau, 21 West St., New York City. 
The 1950 revised Fire Protection 
Standards should also be consulted 
for other information pertaining to 
the fabrication and safety require- 
ments. 








I1—PRESS having a 
forms the 


How Ryan Makes “Sky-Beams” 


elements of the 


\ spot weld adds no weight 


1,500-ton capacity 
floor beams 


salts. 


and that’s a big 


advantave for the structural beams that support the cargo- 


the big 


~ 


carrying floor of 


“@ 
wm 


at the Ryan 


Beams,” as the term is used 
Aeronautical Co.. 
San Diego. Calif.. are made to take 
the weight of the cargo-loaded floors 
of Boeing C-97 “Stratofreighters.” 
These specially fabricated aluminum 
structural members are said to have 


high 


characteristics. One thousand weight- 


remarkably strength- weight 
less spot welds are made to join to- 
gether the 
each beam. 

Not so 


would not even have been considered 


various components of 


long ago, spot welding 
for building such primary structures 
aircraft. 
With the latest improved machines 


as floor beams for heavy 
and an extensive background of re- 
sistance welding know-how. Ryan is 
successfully meeting the exacting mil- 
itary specifications that have been 
prescribed for the Stratofreighter’s 
floor members. 

Air Force strategists think of their 
big bombers as “flying gun_ plat- 
forms” or mobile artillery, designed 
to bring maximum firepower to bear 


fash- 


ion, heavy cargo aircraft such as the 


against an enemy. In similar 


36 


Boeing C-97 “Stratofreighter.~ 


Stratofreighter are considered to be 
“flying freight floors.” With 6.000 cu 
ft of usable space. this double-decked 
transport can carry 68,000 pounds of 
freight. including jeeps. trucks and 
artillery. Equipment for an entire 
be airlifted 
ocean in 24 hours. 

Made from clad aluminum alloy. 
the Ryan floor built to 
precise measurements and handled 


division can across the 


beams are 


with exacting care. First step in the 
production process is the cutting and 
drilling of the webs. channels and Z- 
sections from which the beams are 
made. The aluminum components are 
annealed condition 


from the mill so that detailed form- 


received in the 
ing can be accomplished more easily. 
A 1.500-ton hydropress is used to 
press out the beam structure (Fig. 1). 


Heat TREATING IN SALT BATH 


After forming. it is 
bring the strength and hardness of 


necessary to 


the metal up to a maximum. This is 
done by heating the parts in a molten 
salt bath (consisting of a mixture of 


2—COMPONENTS are heat treated after forming in a bath of molten 


In ten seconds, a conveyor brings them to a water quench 


potassium and sodium nitrates) at 925 
F for 30 minutes. The temperature 
forces some of the elements of the 
metal into solid solution, producing 
Slow 


cooling of the metal would precipi- 


a strong crystalline structure. 


of solution 
“solid- 
solution hardening” at room tempera- 


tate these elements out 
again. In order to retain the 
tures, it is necessary to quench the 
within 10 
removal from the hot salt bath. 

D. H. Palmer. Ryan plant engi- 
neer. and his staff met the problem 


aluminum seconds after 


by designing and installing a quick 
conveyor system (Fig. 2). It removes 
the baskets of hot 
molten salt, speeds 


parts from the 
them to the 
quench tank and gently lowers them 
into the water—all in less than 10 
seconds. Care in removal and inser- 
tion is required because the parts are 
soft and subject to warpage at high 
temperatures. 

The conveyor is motivated by con- 
roller 


tinuous which are 


driven by a variable-speed, wound- 


chains. 


rotor electric motor. The operator, 
located behind a enclosure. 


moves a switch controller to select 


glass 


the motor speeds desired. Ryan-de- 
signed dampeners keep the rapidly 
traveling baskets from swaying. The 
motor is equipped with a brake to 
permit sudden stopping. 
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3—BATTERY of condenser-discharge spot welders (capacities up to 2,600 
microfarads) joins aluminum beam components. Quality control is important 


After quenching, the beam compo- 
nents are cleaned for spot welding. 
Pain First they 
are immersed in an alkali bath and 
hot 
Then they are 
bath of 


move oxides that would increase sur- 


taking care is used. 


rinsed in water to remove. soil. 
washed in an etchant 
hydrofluosilicic acid to re- 
face electrical resistance. Ryan speci- 
fications require that surface resist- 
ance be kept below 50 microhms. To 
maintain this standard, spot welding 
must be performed within eight hours 
after cleaning. 
Even one 


small particle of for- 


1—ONE THOUSAND spot welds are precisely located in each beam. 


eign matter can ruin a spot weld by 
causing an “explosion.” The foreign 
material the electrical re- 
sistance, causing an accumulation of 
heat that melts out the 
explosive reaction. 


increases 


metal in an 


Sport WELDING THE BEAMS 


Figure 3 shows the battery of spot 
welders employed to build the floor 
beams. 


These machines are the 
largest condenser-discharge welders 
available; they have capacities of 
2.600 microfarads and can be charged 


to give it maximum stiffness and strength. Photo shows weld pattern in 
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to 3,000 volts. Each weld is precisely 
located on 0.75-in. centers lengthwise 
and 0.50-in. centers across the beam 
by means of a locating focused light. 
The close-up (Fig. 4) shows the spot- 
weld pattern of a completed beam. 
The spot-welding technique saves 
substantial amounts of time in pro- 
duction and some weight. However, 
it must be performed with the best 
equipment and care. Rivets weigh 
more. but they can be replaced if 
installed. 
welds cannot be replaced or improved 


defectively whereas spot 
when once made. To guarantee the 
high standard of quality required, 
the performance of each machine is 
checked hourly by test samples, and 
a daily X-ray analysis of spot welds 
is made. 

After being spot welded together. 
the beams are trimmed with an air 
driven rotary saw to within 0.002 in. 
tolerance of the width. The beam 
widths are critical and so is the 
location of the attachment bolt holes, 
which are located and drilled to the 
same tolerance of 0.002 in. Finally, 
the entire beam is hand straightened 
so that it is within 0.030 in. straight 
for its entire length. These operations 
require care because 24 of the 49 
beams for each Stratofreighter are of 
different dimensions. 

Ryan installs four of the completed 
floor beams in each of the aft sections 
of the fuselage (Fig. 5) and ships the 
remaining 45 
installation in 
tions. 


beams to Boeing for 
the other fuselage sec- 


5—RYAN employee installs four beams 


the aft section of “Stratofreighter” 
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LOWERING LINER from assembly point on generator floor to final location (follow pictures across the two pages) 


Big Welded Relief Valve 


In the building and main- 


taining of equipment, welding 


continues to play a major role 
at Hoover Dam. Here is how a 
giant relief discharge liner 


was built and installed. 
BY T. B. JEFFERSON 


PPE ComMBINED efforts of the Allis- 
Chalmers Manufacturing Co. and 





the Bureau of Reclamation were 
needed to complete a 3214-ton welded 
pressure-relief valve discharge liner 
for generating unit A-4 of the Hoover 
Dam power plant. The parts were 
rolled and fitted together at the West 
Allis. Wis.. plant of Allis-Chalmers. 
then shipped to Hoover Dam for final 
welded assembly. 

The pressure-relief discharge liner 
houses the relief valve of the pressure 
regulator. which is attached to the 
turbine casing of the 115,000-hp unit. 
The valve operates from the governor 
so that when the turbine gates are 
tlosed suddenly the regulator will be 
opened sufficiently to bypass water to 
the Colorado River below the dam. 
This arrangement keeps the pressure 
rise to the penstock and turbine with- 
in required safe limits. 

Unit A-4, along with A-3 and A-9, 
will complete the generating instal- 

: lation in the Arizona wing and will 
1—SHOP ASSEMBLY was made at West Allis in order to make sure that the raise the total capacity of the Hoover 
many parts would fit together as they should when liner was installed Dam power plant to 1,249,800 kilo- 
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soes into 


watts. There remains space for only 
one more generator, to be located in 
the Nevada wing of the plant. When 
this last space is filled, the total ca- 
pacity of the Hoover Dam_ power 
plant will be 1,332,300 kilowatts. 


SHIPPED KNOCKED Down 


The weldment for the discharge 
liner weighs 65.000 lb, stands 26 ft 
high, measures 14 ft in diameter. 
Because of its bulk. it was shipped 
from the fabricator’s plant completely 
knocked down. However. it was nec- 
essary to insure that the many pieces 
of the discharge liner would go to- 
gether easily in the power plant. 
Hence the liner was fitted together 
at Allis-Chalmers prior to shipment. 

The many parts were held in align- 
ment by means of “clip plates” 6 in. 
long, which were bolted to the main 
plates of the liner. Some of these 
clip plates may be seen in Fig. 1. 
They serve a dual purpose: (1) to in- 
sure a perfect fit and (2) to function 
as jigs during the field assembly and 
welding operations. After field weld- 
ing, the clip plates were removed. 
The bolt holes were then plug welded 
to insure liquid tightness. 

The steel rings, tees and support- 
ing brackets on the underside of the 


dished steel head were completely 


welded in the fabricator’s shop before 
shipment. 

The liner was fabricated of °%4-in. 
steel plate meeting Federal Specifica- 
tions QQ-S-741, Type Two, Grade A, 

(Continued on page 47) 


2—FIELD WELDING at Hoover Dam was done on the generator floor of the 


powerhouse. 
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Liner will be installed in this position (see pictures above) 


39 








Nikdtsi mad? 


1—MOST STEEL was in place for the Frederick & Nelson depart- 


ment store’s five-story addition at the time this picture was taken 
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5—TYPICAL connection to join floor beam to girder 


6—HOW SPANDREL girders are connected with ex- 
terior columns by a T-shaped upper plate i in. thick 


0) 


pi 


2—BED PLATES helped anchor columns 
to the conerete columns of old building 


New Welde 


Reinforced conerete was the most 
popular construction material in the Pacific 
Northwest. But welded steel was more eco- 
nomical and besides would allow an extra floor. 

Photographs were taken by Elmer Gunnette, American 


Institute of Steel Construction. Figure 1 is repro 
duced through courtesy of Pacific Car & Foundry Co 


7—FLOOR BEAMS are linked to the girders by con- 
necting plates having the shape of an irregular cross 
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3—ABOVE the eighth floor, the 


columns were spliced as shown here 


By RAY BLOOMBERG 


SINCE 1916, the Frederick & Nelson 
S department store has been a land- 
mark at Seattle, Wash. Its imposing 
structure occupies a_ strategic loca- 
tion in the heart of the central shop- 
ping district. 

In recent years, the original five- 
story structure. despite 60,000 sq ft 
of space on each floor, became inade- 
quate. But the store was bounded on 


three sides by streets and on the 
fourth modern medical- 
dental building not available for pur- 


chase. 


side by a 


The only possible direction 
for expansion was up. 


STEEL vs. REINFORCED CONCRETE 


The architectural firm of John 


Graham & Co. was asked to prepare 
plans for four additional floors. The 


original structure was of reinforced 
concrete, which has long been the 
most popular material for construc- 
tion in Western Washington. Pre- 
liminary designs were based on a re- 
until a 
series of detailed cost analyses dis- 
that a steel skeleton with a 
lightweight fireproofing (as allowed 


inforced-concrete structure, 


closed 
under the new Pacific Coast building 


would be actually 
nomical than reinforced concrete. 


code) more eco- 
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1—DETAIL of typical main column splice pictured in Fig. 3. The bars 
and bolts at the side were removed after the column beams had been welded 


ddition to Seattle Store 


This was a complete reversal of all 
previous experience: the prevalence 
of low-cost aggregate had formerly 
given concrete the edge over steel in 
the Seattle area. When the architects 
pointed out that use of steel would 
also allow the addition of a fifth floor 
(one more than was possible with 
concrete). the management 
was quick to decide on steel. 

Weight of the structure had to be 
kept as light as possible. A welded 
rigid frame offered the logical de- 
sign. effecting a steel saving of at 
least 7!4°7. Furthermore. only weld- 
ing could provide the continuous 
connections that would offer the best 
protection against earthquake dam- 
Since the area was shaken by 
a severe ‘quake in April, 1949, this 
consideration was an important one. 
Prof. Alfred Miller, of the University 
of Washington, member of the Ad- 


store's 


age. 


visory Committee on Engineering 
Seismology and generally considered 
the area’s most competent authority 
on seismic-resistant design. confirmed 
the architect's 
steel. 

The Frederick & Nelson addition, 
costing around $6,250,000, is said to 
be the first all-welded commercial 
building project of any great size in 
the Pacific Northwest. The quietness 


selection of welded 


of the welding method, contrasting as 
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it did to the clatter of riveting on a 
downtown office building under con- 
struction at the time, drew 
many favorable comments from the 
press, tenants and clients of the ad- 
jacent medical-dental building and 
the general public. 


same 


Took 25 Tons or ELECTRODES 


The project required about 1,900 
tons of steel and about 25 tons of 
E-6010 electrodes, mostly %» in. 
Steel for the columns, girders and 
floor beams was cut and shaped at 
the plant of the structural division of 
the Pacific Car & Foundry Co., which 
also did the welding. Almost 50° 
of the welding was done in the shop, 
including the seat erection clips and 
the girder ends of the top connect- 
ing plates, the boxes around each ex- 
terior column 
and the 
splicing. 

Trucked to the site, the steel mem- 
bers were hoisted to the roof of the 
fifth floor by a stiff-leg derrick and 
then set into place by a 27-ton mobile 
crane (Fig. 1), working from the 
eighth floor. Since little storage space 
was available on the ground, the der- 
rick and crane provided an efficient 
working combination. 

The steel structure was set on top 


to support 
bars on 


masonry 
the columns for 


41 











of the reinforced columns 
of the old building. Fastening of the 
steel columns was made through 2 
in. bed plates by four anchor bolts, 
1\4-in. in diameter by 43 in 
fastened by double 
washers (Fig. 2). 

The 2]-in. girders spaced 
221% ft to 26'S ft apart, as dictated 
by the columns in the original struc- 
ture; 12-in. WF 27-lb-per-ft floor 
beams were spaced between the gird- 
ers on 6 ft 2-in. centers. 
gives details of the 
nection to the girder. 
the the em- 
ployment of steel forms, expandable 
lengthwise, in pouring 
the floors. These sup- 
ported on 2 by 6 in. timbers resting 
on the flanges of the beams. Removal 
of the timbers and forms was sim- 
ple, permitting their re-use. 

Since some time elapsed between 
erection of the frame and welding of 
the joints, the framework had to be 
protected against swaying as the re- 
sult of wind action, heat from the 
sun and rocking motion of the mo- 
Until welding could be 
completed, this was accomplished by 
a combination of cable and 4 by 4 
in. angle bracing. 


concrete 


. long, 
and lock 


nuts 


were 


Figure 5 
floor beam con- 
Width between 
beams was dictated by 


concrete for 


forms were 


bile crane. 


MAKING COLUMN SPLICES 

The 14-in. columns of 119 Ib per 
ft were spliced above the eighth floor, 
as shown in Fig. 3. Bars 3 by %4 in., 
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8—FOR attaining 
headroom for the 
e calator opening 
on the seventh to 


ninth floors, an 
unusual connec- 
tion was used, The 
two girders 
bolted together 


(details in text) 


were 


»—_ 


9—DETAIL of 
girder to column 
web connection. 
Bottom flange of 
the girder is weld- 
ed to the 
plate on the 
umn, and the top 
flange is welded 
to connecting plate 


seat 


col- 


had 


which 


welded onto either side 


umns, 


1 by 6 in. 


double fillet 





previously 
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“minimum 
ho rder 




















been shop 
of the col- 


were bolted together with four 
machine 
plate was then welded with a 


weld, 


bolts. A t in. butt 


are 
“s-1n. 


after which the 


bar and bolt was removed to within 


1g in. 


of the column. 


Figure 4 gives 


details of a main column splice. 


How the spandrel girders are con- 


nected with the 
pictured in Fig. 


shaped upper plate, 


exterior 


6. A 


columns is 
1l%-in. T- 


30 in. long above 


the spandrel, extends 22 in. onto the 


cross girder. 
is welded with a 


Along the column flange. 
butt weld with a 45-deg 
in. root opening) is used. 


This connecting plate 


14-in. fillet weld. 
however, a 
bev el { 34 ¢ 


The lower 


connecting plate, measuring 2514 by 


32 in., 


by a 14-in. 


- welded to the bottom flange 


double 


fillet weld. The 


poder girder is welded to the cross 


girder with a ? 
151% in. long. 
the column. 


g-in. double fillet weld 
One-inch plates stiffen 


The beams are linked to the gird- 
ers by cross-shaped connecting plates 


(Fig. 7), 
ing two ears 515 
fillet weld is 
flanges. 
beam is linked to 
two-pass, 3¢-in. 


joint. The beams 


seat angles (4 by 3 


plugs that replace 
The plug welding 
bottom flange. 


6 by 22 in., 
by 9 in. A 3-in. 


made 


bead in a 


each plate hav- 


along the top 


The bottom flange of each 


the girder with a 
beveled 
are welded to the 
by % in.) by 
the erection bolts. 
is done along the 


THE 


To attain the necessary headroom 
for the escalator opening on the sev- 
enth to ninth floors, an unusual con- 
nection was used (Fig. 8). The upper 
girder, erected first, was connected 
to the lower girder by a machine bolt 
(134 by 6% with lock washer 
and two nuts. The nuts were tight- 
ened with hammer and chisel to set 
the threads. A 6!'5 by 1 
plate lies between the which 
are stiffened by 1-in. plates on either 
side of the bolts. A 6 hn 4 by 5 in. 
angle on the web of the lower girder 
supports a floor beam; a 14-in. fillet 
weld 6 in. long was made along the 
outer edge, and a *%-in. two-pass 
weld 3 in. long was made along the 
end and against the stiffener. Atop 
the beam, a 4 by 34 in. bar 2 ft long 
was joined with a %¢-in. fillet weld. 

In the girder to column web con- 
nection (Fig. 9), girders are linked 
with l-in. and 11%-in. plates 4 in. 
Bottom flange of the girder is 
welded to the seat plate with a 14-in. 
double fillet weld on each side for 
8! leaving a gap of at least an 
between the web and the ex- 
tension of the 5 by 5% in. angle plate. 
The top flange is welded to the con- 
necting plate with 14-in. double fillet 
welds for about 14 in. along the sides 
and at the end. A %%.-in. fillet weld 
holds the connecting plate to the 
column. 

General contract for this building 
project was held by the Henrik Valle 
Co. 


in.) 


6 in. rocker 
girders, 


wide. 


% im., 
inch 
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1-CLOSED-DELTA 


cireuit: 


upper weld 
reversed phase and lower weld a normal phase sequence 


illustrates a 


2—OPEN-DELTA circuit: upper weld (14-in. plate), 


normal phase sequence; lower, reversed phase sequence 


Submerged-Are Welding in Tandem’ 


e The choice of the type of power to 
be used for welding is usually a com- 
promise between two major factors. 
In most instances, the use of alternat- 
ing current satisfactorily eliminates 
the effect of magnetic fields around 
the arc, usually known as “are blow.” 
Such welding current is almost uni- 
versally supplied by specially de- 
signed single-phase transformers, and 
a considerable unbalance in the 
usual three-phase plant supply sys- 
tem may occur in a shop where a 
significant amount of the total power 
consumption is represented by a 
welding load. 

e Balanced loads can be obtained 
with motor-driven generators: the 
motor is operated from the three- 
phase line and the generators usually 
provide d-c welding power. This type 
of power, however, is particularly 
susceptible to are blow, the correcton 
of which may prove to be practically 
impossible in many instances. A few 
a-c generators have been installed but 
have not been particularly successful, 
chiefly because of lack of flexibility 
in control of the welding power. 

e It is obvious that there is consider- 
able advantage to be gained through 
the use of three-phase power directly 
for welding. Proper choice of trans- 
formers, corrective capacitance and 
adjustment of welding load can be 
made to provide an essentially bal- 
anced primary load and yet retain 
the virtues of an a-c welding source 
as compared with direct current. _ 


Several of the largest volume users of sub- 


merged-are welding have for some time been operating with 


three-phase power applied to two welding rods arranged in 


close tandem with their tips in a common pool. 


BY E. A. CLAPP 
Union Cafbide and Carbon Research Labs. 


AND NORMAN G. SCHREINER 
Linde Air Products Co. 


NEW METHOD we have devised 
\ uses three-phase power in sub- 
merged-are welding. Two rods are 
positioned in tandem over the seam 
to be welded. Each rod is independ- 
ently driven by rod-feed motor, con- 
trol and guide tube. One lead of the 
three-phase power supply is connect- 
ed to one rod; the second lead to the 
other rod, and the third lead to the 
ground clamp. The two rods used in 
this method are necessarily closely 
spaced so that their tips are in a com- 
mon pool of fused material. Our new 
technique has been developed to the 
point where it is being used quite ex- 
tensively in commercial practice, es- 
pecially for the manufacture of tubu- 
lar products on a_high-production 
basis. Welding speeds are two to 
three times faster than can be ob- 
tained with a single-rod technique. 

In the initial development of this 
technique, we investigated the three 
basic. three-phase transformer cir- 
cuits: open-delta, closed-delta and 
wye. Though all three circuits could 
be utilized for welding, the two delta 
circuits were found to exhibit consid- 
erable advantage over the wye circuit. 
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The that can be 
drawn from a closed-delta system, for 
example, is 1.73 times the rated ca- 
pacity of the transformers, whereas 


welding current 


only the normal rated capacity can 
be used in the wye system. As it is 
current that generates the welding 
heat. the effectiveness of the delta sys- 
tem is obviously considerably greater. 
The high voltage produced by the 
wye system is of no advantage as the 
excess must be absorbed by appro- 
priate ballast. 

Factors such as the possible effect 
of phase angle, phase sequence, power 
distribution between rods and the ef- 
fect of primary power factor also had 
to be investigated. Most of these fac- 
tors were found to have considerable 
influence on the quality of the welds 
produced. It is these effects (and the 
control of weld quality that is pro- 
vided by their proper utilization) 
that impart to the three-phase tan- 
dem technique its unique character- 
istics. 

Let’s first look at the effects of each 
of these variables independently and 
then at their combined influence. 
Some reference will be made to a d-c 
system as this will help to clarify the 
a-c phenomena. 

To go back to fundamentals, a flex- 
ible or movable conductor can be set 

*Abstract of a paper presented at the 


32nd annual meeting of the American 
Welding Society, Oct. 16, 1951. 
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WELDING SPEED - INCH PER MIN 








20 40 60 80 100 
KW. REQUIRED FOR WELD 


3—SPEED versus power required 
(kw) for welds made in ';-in. plate 
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JOINT THICKNESS - INCHES 
4—ENERGY of both 
single-rod and tandem techniques 
at different 
ing methods 


requirements 


thicknesses and vary- 


of edge preparation 


Table lL. Typical Conditions for Tandem 


Plate 
Thich 


ness, 


Kdge Preparation 
First Side Root 
Depth Face 
Ingle in , Ingle 


Square edge 


60 


Second Side, 
Depth 


in motion by the action of a magnetic 
field. An are is a flexible conductor 
and therefore subject to deflection by 
a magnetic field. In submerged-are 
welding, weld quality and the direc- 
tion of arc movement or deflection 
are definitely related. If the arc is de- 
Hected rearwardly over the weld pud- 
dle. a weld of poor appearance will 
he produced: forward deflection will 
result in production of a smooth weld 
free from undercutting. 

The magnetic field that is needed 
to produce the.desired are deflection 
can be obtained in several ways: by 
permanent magnets, electromagnets 
self-induced field. From the 
standpoint of both control and econ- 
omy, however, the simplest method is 
to use the field surrounding a second 


or a 


conductor, which brings us to our two 
electrodes in tandem. 

If the magnetic pattern of such a 
system is considered, it can be shown 
that by proper choice of electrode 
polarities, the fields of the leading rod 
current and the total ground current 
could be utilized to deflect the arc at 
the trailing rod forward—the direc- 
tion that favors production of a good 
weld. At the leading rod, the situation 
was not so good. The fields produced 
by the trailing rod current and of the 
ground current of the leading rod 
tend to neutralize. Thus, the direction 
of deflection of the leading are is not 
subject to such accurate control as 
that of the 
welds of acceptable quality can be 


trailing arc. However. 
obtained as long as all magnetic con- 
and con- 
trolled as to deflect the trailing are 
in a forward direction. The deflection 
of the leading ar 
portant, 


ditions are so established 


is relatively unim- 


The direction of welding with re- 


Leading Electrode Trailing Elec 
Diam., Diam.., 
Volts in 


in {mp Imp 


Me OW 27 1.080 
M6 1,040 28 My 860 


1, 1.600 1,680 


\ 9?) } 860 
1, 1.000 1,160 
4 1.020 
, 1.360 


1,420 
1,480 


14) 
17 


1,480 
1.760 


THE 


Welds Using Three-Phase 


trode, 


spect to the location on the work of 
the ground line contact is also an in- 
tegral part of the magnetic pattern 
mentioned above. It is usually recom- 
mended that welding proceed in a 
direction away from the ground con- 
tact. In general, this practice is ad- 
vocated when the three-phase connec- 
tion is used, but, because of the fa- 
cility with which the ground and the 
rod currents can be adjusted in the 
three-phase connection, suitable con- 
ditions can be established for welding 
toward the ground contact. 

PuHase ANGLE 

The phase angle between the two 
a-c electrode currents was found to 
have a direct bearing upon weld 
quality. The phase angle relationship 
of these two currents regulates the 
time periods during which the two 
electrodes are of similar or dissimilar 
polarities. (As already pointed out, 
the polarities of the electrodes are a 
major factor in determining arc de- 
flections.) In a-c welding, the values 
of the various induced fields are con- 
stantly varying in intensity; therefore 
the are deflections will not be con- 
stant but will also vary. The relative 
times of deflection in the forward and 
rearward directions, particularly of 
the trailing are, might be expected to 
exert considerable influence over the 
weld quality. 

The ground current is also of im- 
portance magnetically. In the three- 
phase system, the ground current can 
be varied over a wide range, inde- 
pendently of the currents introduced 
into the welding rods. On the other 
hand, in the connections used with 
d-c or the combination of d-c and a-c 
on tandem arcs. the ground current 


Power. 


Total Rod 
Weldg. Deposited, 
Cur Speed lb/ft 
of Weld 


0.159 
0.312 


Flux 
Fused, 
lb/ft 
of Weld 


0.135 
O17 


Ground 


rent ipm 
1.160 
1.180 
1.740 0.620 
980 
1.140 


1,420 
1,400 


0.633 


1540 
1.920 
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is not subject to such exact control. 
By varying the ground current, two 
factors are brought under control: 
one, the effect of the induced field due 
to the ground current, and, two, the 
polarity time factors of the two elec- 
trodes. This is because changing 
ground current will alter the phase 
angle relationships of the three cur- 
rents. 


PHASE SEQUENCE 


Another factor found to be of great 
importance is phase sequence. With 
the open-delta circuit (which normal- 
ly provides rather high ground cur- 
rent), and with a welding direction 
away from the ground contact on the 
workpiece, the requirement to pro- 
duce good-quality welds was a re- 
versed phase sequence, referred to in 
order to the lead rod. the trail rod 
and the ground connections. 

With the closed-delta circuit (where 
slightly 
higher than the rod currents), and 
with the same welding direction away 
from the ground contact, 


the ground current is only 


a normal 
phase sequence was necessary to pro- 
duce satisfactory welds. 

The welds of Fig. 


welds in 14-in. 


L are typical 
plate produced with 
a closed-delta ,circuit. l pper weld il- 
lustrates reversed phase sequence and 
lower weld illustrates normal phase 
sequence, 

Figure 2 shows comparative welds 
in }4-in plate for the open-delta cir- 
cuit. The upper weld illustrates nor- 
mal phase sequence and the lower 
weld reversed phase sequence. 

When an inductor was inserted in 
the ground line of the open-delta sys- 
tem, the ground current was reduced 
to the level normally employed with 
the closed-delta 


system. Unsatisfac- 


tory welds resulted unless the phase 


sequence was changed from reverse 
to normal. removal of 
inductor from the 
closed-delta system, 
the 
satisfactory 


Conversely, 
the ground line 
which increases 

produced un- 
the normal 


ground current, 


welds with 


sequence, 
Power DISTRIBUTION 


The distribution of power between 
rods was found to be of great impor- 
tance at high speeds of welding. Un- 
der the conditions of testing, best re- 
sults were obtained when 40 or 50% 
of the total power input at the weld 
introduced through the 


zone was 


leading rod. It was also found desir- 
able that the leading rod carry less 
current than the trailing rod and that 
the ground current be greatest of the 
three. This was true with all three 
basic circuits. The total power input 
to the weld is the sum of the power 
for each arc. The power input to each 
are can be approximated quite closely 
by multiplying each are current by 
its corresponding are voltage. 
Magnetic environment at the weld- 
ing zone depends not only upon the 
welding currents but also upon the 
proximity of magnetic material in 
jigs and fixtures. It was reasonable 
to predict that the weld quality would 
be affected by the variations in the 
mass of adjacent magnetic material. 
and that the above distribution of 
power might not apply. This predic- 
tion was borne out in the practical 
application of the circuit. The power 
was divided between the two rods by 
adjustment of currents and voltages 
so as to produce the desired weld un- 
der the jigging conditions at hand. 


Power Facror, Power UTILIZATION 


Tests were run without any pri- 
mary power factor correction and 
with full correction. Changes in pri- 
mary power factor had no discernible 
effect upon weld quality. There 
of course, considerable effect upon 
primary line and phase currents, and 
ample corrective capacitance is to be 
recommended in order to keep the 
phase currents within the rated values 
for the primary supply transformers 
used. Power factor 


was, 


correction can 
also be used to bring the primary load 
close to balanced conditions. 
The efficiency of power utilization 
all submerged-arc 
proved by 


welding is im- 
increasing the welding 
speed above the values considered 
normal for single-rod 
Eventually, however, a range is 
reached in which further increases in 
speed produce little or no change in 
efficiency. The speeds attained by the 
tandem technique, being two to three 
times greater than single-rod tech- 
niques, are apparently that 
range. Tests on 14-in. plate over the 
speed range of 70 to 120 ipm showed 
that the relationship existing between 
speed and actual welding power is 
essentially straight-line. See Fig. 3. 
When welding thin plates, the en- 
ergy required to make one foot of 
weld is about the same for both tan- 
dem and single-rod techniques. Effi- 


techniques. 


within 
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5-STRAIGHT-LINE relationship is 
shown between energy input and 
the size of the resulting weld 


ciency of the tandem process rapidly 
increases as the plate thickness is in- 
creased, until, when welding 2-in. 
the tandem requires 
only 75% of the energy required by 
the older single-rod method. This is 
shown by Fig. 

The ratio between the weld size (or 
nugget area) and the energy input to 
the weld was found to be a constant 
over the range of 14-gage to 2-in. 
plate with a welding speed range of 
190 to 17 ipm. This is shown graph- 
ically in Fig. 5. 


plate, process 


THEORY OF THREE-PHASE 
the above observations, it 
was deduced that complex magnetic 
forces were responsible for the vari- 
ety of results obtained during the 
tests. An hypothesis was developed 
which attempted to explain the rela- 
tionships between weld quality and 
current’ magnitudes, phase angles, 
phase sequence and welding direction 
(with respect to the ground connec- 
tion) in terms of the magnetic pattern 
created at the welding zone. Subse- 
quent experiments (as will be de- 
scribed) showed that the essential de- 
tails of the theory were correct. 

At any given instant. the magnetic 
relationships resulting from the use 
of d-c power should be applicable to 


From 
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an a-c system. In an a-c system, how- 
ever, the pattern of the relationships 
is constantly changing. Since there 
are intervals when the electrodes will 
be of the same polarity and others 
when they will be of opposite polar- 
ity, there will exist, alternately, con- 
ditions tending to produce good and 
poor quality welds. The ratio of the 
times of existence of the two condi- 
tions is a function of phase angle be- 
the 
Thus, alteration of the phase angle 


tween two electrode currents. 
should change the magnetic condition 
from predominantly “bad” to pre- 
dominantly “good,” or vice versa. 

In the d-c system, the ground cur- 
rent is the arithmetical sum of the 
electrode not 


susceptible to independent control. In 


two currents and is 
the three-phase system, however, this 
current is the vector sum of the elec- 
trode currents and it can be varied 
independently. The ground current 
also produces a magnetic field that 
exerts force upon the 
arcs. In the three-phase a-c system. 


considerable 


this influence is brought under con- 
trol. Thus regulation of the ground 
current should simultaneously control 
the effects of the fields of 
the three currents by changing the 


induced 


intensity of the field associated with 
the ground current and adjusting the 
phase angle between the electrode cur- 
Thus the factor” de- 
scribed above. 


rents. “time 


These deductions lead us to the 


to 


conclusion that the time period dur- 
ing which the trailing arc is deflected 
in advance of the completed weld 
must be longer than the time period 
of rearward deflection in order to ob- 
tain a high-quality weld. If this ten- 
tative conclusion is assumed to be 
correct, the effect of phase sequence 
might readily be explained. We rea- 
soned that if all factors relating to 
the time factor were not changed. 
changing of phase sequence could 
only alter the sequence of events at 
the welding zone; in effect, it would 
the deflection pattern 
around a vertical axis located between 


rotate arc 
the two electrodes. Thus the same con- 
ditions producing predominantly for- 
ward are deflection with a given 
phase sequence would produce a pre- 
dominantly rearward deflection when 
the phase sequence was reversed, with 
corresponding change in weld qual- 
ity. 


REVERSING DirecTION OF WELDING 


In considering the effect obtained 
when the direction of welding with 
respect to the ground contact point is 
changed, the explanation of the action 
in the d-c system might be expected 
to apply at any given instant. How- 
ever, this concept must be modified. 
The ground current of the are farth- 
est from the ground contact point is 
in phase with the are current, but the 
ground current at the 


are nearest 


ground, being the vector sum of the 
two are currents, is not in phase with 
the second are current. Therefore the 
ground current does not influence the 
two arcs to the same degree nor at 
the same time. 

Reversing the direction of welding. 
therefore, does not merely reverse the 
pattern of are deflection at the two 
electrodes, but, in addition, probably 
alters the time factor of arc deflec- 
tion! If the d-c explanation applied 
directly. it would be expected that the 
effect obtained by reversing welding 
direction could be compensated by a 
reversal of phase sequence. Yet, if the 
second explanation is correct, this 
should not be effective, and it might 
rather be expected that the magni- 
tude of the ground current should be 
altered, thus both — the 
strength of its induced field and the 
time factor controlled by the phase 
angle between the two electrode cur- 


changing 


rents. 

In combining the above considera- 
tions, it became obvious that although 
the angle of deflection of the trailing 
arc vs. time would be the resultant 
of the four essentially sine-wave func- 
tions and therefore follow a general 
sine pattern, in effect, the zero axis of 
the deflection curve would be shifted 
from the normal positton. Therefore 
the time factor would not be predict- 
able as a function of phase angles 
and sequences alone. Because of the 
practical difficulty either of measur- 
ing intensity and direction of the mag- 
netic fields or of calculating these 
quantities (the current path and dis- 
tribution within the workpiece is not 
readily determinable), the relation- 
ship between optimum ground cur- 
rent magnitude and welding direc- 
tion could not be predicted. 

EXPERIMENTAL CORROBORATION 

Although the above theory was 
based, to a limited extent, upon ob- 
served phenomena, most of it was de- 
veloped without benefit of supporting 
evidence. It was desirable that such 
evidence be obtained, if possible, be- 
cause successful commercial applica- 
tion of the technique would require a 
dependable working theory for guid- 
ance of service personnel. 

Welds could be and were made un- 
der a variety of conditions to show 
the effects on weld quality, but these 
could not display the mechanism by 
which the results were produced. In 
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order to study the are action directly 
(the are normally being completely 
blanketed from view by the granular 
welding flux composition), test welds 
were made under a partial atmosphere 
of argon to prevent oxidation effects. 
These welds were made at current and 
voltage values equal to those used 
with the submerged-melt composition, 
and the are photographed with a 
hyperslow motion technique. 


Film speeds were chosen to provide 
approximately 6,000 frames per sec- 


ond—100 frames per cycle. Two ex- 
posures were made on each plate 
welded: one at the midpoint and the 
second near the finish end of the 
weld. Examination of the films, one 
frame at a time, provided data on the 
deflection angle (from the vertical) 
of the are vs. time. Plots of these an- 
gles (Fig. 6) disclosed the time fac- 
tors discussed above, the direction of 
sweep of the arcs and an indication 
of are stability. The curves did not 
cover the full cycle of 360 electrical 
degrees, there being gaps where the 
arc was extinguished (near the zero 
current axis) or where the photo- 
graphic image was too dim and in- 
distinct to measure. These graphs in- 
dicated the variation in the are deflec- 
tions due to changes in the ground 
current only. 

In Fig. 6, phase rotation is normal; 
the trail current lags the lead current 
by 107° 30’; ground current lags the 
lead current by 239° and welding is 
done away from the ground. The 
ampere scale (lower left corner) re- 
fers to the amplitude of the current 
sine waves. 

Welds were then made under the 
customary blanket of flux, using the 
same variety of conditions, in order 
to correlate weld quality with the arc 
action observed in the photographs. 
Examination of the data showed that 
the theory given above was correct. 
Other tests have shown that the sec- 
ond explanation of the relationship of 
ground current to welding direction 
was the correct one. 


COMMERCIAL APPLICATIONS 


The tandem welding procedure has 
been most widely used commercially 
in the production of high-pressure, 
large-diameter gas and oil transmis- 
sion pipe. Welding speeds obtained 
are as great as 100 ipm on 14 to 36 in. 
material. This compares with 25 to 
35 ipm where single-rod machine 
welding is practiced. In Table I, typi- 


cal conditions are recorded for sin- 
gle-pass tandem welds from 14 in. to 
l-in. plate and for double-vee welds 
up to 2 in. in thickness. 

The tandem procedure can be used 
to weld both longitudinal and girth 
joints of pressure vessels of diameters 
greater than about 54 in. It is par- 
ticularly to be recommended where 
large numbers of vessels of essentially 
the same design are fabricated on a 
production-line schedule. In this sort 
of operation, the large increase in 
welding speed developed by the a-c 
tandem procedure results in greatly 
increased output. 

The procedure can also be applied 
to multipass welds. The advantage 
here is that the rate of metal deposit 
is greatly increased, even though con- 
ditions are established so that the 
thickness of individual layers does 
not exceed a nominal 44 to %@ in. 
Speeds of 30 to 50 ipm per pass have 
been established without encounter- 
ing difficulties from cracking or poor 
bead shapes. This compares to 10 to 
18 ipm with single-rod welding. 

The weld nugget differs very little 
from those of single-rod welds. Either 
welds of deep penetration or wide, 
shallow welds can be obtained with 
equal facility. 

The distribution of heat differs 
from that obtained in single-rod weld- 
ing, as would be expected. In a num- 
ber of cases, steels or types of joints 
ordinarily difficult to weld have been 
welded by this procedure without ex- 
periencing the cracking or porosity 
that even the best techniques applic- 
able to single-rod machine welding 
could not eliminate. 

In summary, then, a novel pro- 
cedure has been developed and ap- 
plied to commercial fabrication, 
which: 

1. Directly utilizes three-phase 
power for welding purposes, in a cir- 
cuit which can be designed to provide 
a high power factor and balanced 
phase loads. 

2. Provides great flexibility in the 
control of weld quality. 

3. Because of this flexibility makes 
possible unusually high welding 
speeds compared to those normally 
obtained with the submerged-arc 
method. 

4. Results in considerable improve- 
ment in energy utilization. 

5. Provides a maximum control 
over magnetic effects (arc blow), 
which can be very troublesome under 
certain conditions of operation. 


THE WELDING ENGINEER—January, 1952 





BIG VALVE AT HOOVER DAM 
(Continued from page 39) 





Class 1. The dished head was 1-in. 
plate of the same material. The stif- 
feners were 61% in. by 61% in., 19.8- 
Ib tees. Edges of all junctions o1 
the major plate were prepared for a 
60-deg single-vee butt weld having a 
closed root. 

The stiffeners were welded to the 
head in the shop before shipment. 
There are eight of them, placed radi- 
ally like the spokes of a wheel. The 
remaining stiffeners were welded in 
place in the field (Fig. 2). They were 
spaced on 25-in. centers and were 
held in place by %¢-in. double fillet 
welds, 


Fietp WeLpinc DeTAILs 


All of the field welding was done 
on the generator floor of the power- 
house. Insofar as possible, the liner 
was positioned so that most welding 
could be done in the flat position. 

The shell of the liner (which be- 
came the vertical portion after instal- 
lation) was made up of three courses, 
two plates to a course. This meant 
three circumferential seams to be 
welded in addition to two horizontal 
(vertical after installation) seams 
running the full length of the shell. 

The 34-in. plates were joined in 
a five-pass sequence, using 1-in. 
E-6010 electrodes. After all the 
plates had been welded, the job be- 
came one of installing the many stif- 
fening rings. The final welding job 
on the generator floor was that of 
welding reinforcing rods to the stif- 
fening rings. These were to allow 
the liner to be concreted in place after 
it was lowered into the wheel pit. 

After the vertical section was 
welded, the unit was placed in the 
upright position in which it would 
subsequently be installed for the dis- 
charge section to be welded in place. 
This horseshoe-shaped piece measures 
121% ft high by 121% ft wide. As 
may be seen from Fig. 2, the liner 
has assumed the appearance of a 
giant T, with a plug closing one of 
its ends. It is now ready to be low- 
ered into the wheel pit to be con- 
creted into place (see sequence pic- 
tures at top of page 38 and the oppc 
site page). 

In all, 2,900 lb of electrodes were 
required for this major welding job. 
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PIPE CUTTER forms a bevel auto- 
matically when it cuts the tubing 


ALIGNMENT fixture holds tubing 
in proper place for tack welding 


“Permanent” 


\lthough “permanent” welded piping is as yet 


in the experimental stage for problems of conveying liquid 


foods such as milk, it appears it may be the right answer. 


BY H. L. BINDEMAN 


Lucerne Milk Plant 


T's LONG been a practice to use pipe 

lines to convey liquid foods from 
one process to the next. With the ad- 
vent of stainless steels and improved 
methods of fabrication, the durabil- 
ity of such lines has greatly increased 
until, with 
tenance, 


proper and main- 
their 


unlimited. 


care 
service life is almost 

Pipe lines are particularly impor- 
tant to the dairy industry, which has 
always had to process relatively large 
quantities of fluid products. The 
common practice at present is to dis- 
mantle clean and 
brush pipe lengths, sterilize them by 
steam and reassemble the whole sys- 


tem. An all-welded pipe line, obvi- 


lines each day. 


ously, cannot be dismantled for clean- 
ing purposes so other provisions must 
be made. Cleaning and sterilizing of 
permanent lines is best accomplished 
by the use of circulating pumps in 
conjunction with solution tanks. 


SOLDERING vs. WELDING 
Present practice of connection is 
to join pipe lengths with sanitary 
unions, which are either soldered or 
expanded to the ends of each length 
of pipe. Outlets, valves or bends 


18 


AND L. N. HOOPES 


. Oakland, Cali}. 


may be either soldered to the pipe or 
connected to it with sanitary unions. 
faults of 


soldered or expanded connections on 


There are two common 


stainless lines, affecting both sanita- 
tion and durability of the line. 

First. it for 
strength to fit all sanitary connections 


has been necessary 
to pipe by sleeved or recessed fittings. 
As this involves overlapping of two 
layers of metal, the possibility of a 
void between these layers always ex- 
ists. This condition is true in soldered 
connections due to dissimilarity in 
characteristics of solder and stainless 
steels. Voids between the pipe and 
fitting are always potential sources 
of bacterial contamination. 
Secondly. the repeated handling. 
washing and assembling of lines has 
always been a source of mechanical 
damage. The frequent handling has 
in many caused broken 
battered fittings and bent 
dented lengths of tubing. 


cases con- 
nections, 
or badly 
Hence continual replacement and re- 
pair are necessary on this type of 
line. The examination of lines being 
replaced has showed voids in many 
fitting connections that appeared to 
be in good condition before they were 
removed. 


AFTER TACKING, a uniform bead 
is torch welded around the tubing 


ipe Lines 


After considering the faults of the 
removable pipe line, food engineers 
believed that some improved method 
of fabrication should be attempted. 
Since the welding of stainless tanks 
and containers has become routine, 
it was only reasonable to assume that 
sanitary 
welded. 


mental work was done on the fabri- 


pipe lines could also be 
\ great amount of experi- 


cation of fittings, including welding 
and the grinding of welds, before a 
workable permanent pipe line came 
into being. Once the first successful 
permanent welded line had been as- 
sembled, it became apparent that a 
certain logical routine must be fol- 
lowed in the planning and _installa- 
tion of such lines. 
PLANNING THE Pipe LIne 

As an all-welded permanent line is 
expensive and difficult to change once 
put in place, careful planning of the 
layout is needed. Consider first the 
products to be run through the line 
and the sequence in which they will 
be run. Bear in mind that the line can- 
not be disassembled for cleaning. 

Sometimes it may be necessary to 
rearrange the schedule of processing 
certain products which are all to be 
run through the same line. Provision 
should be for connections to 
the the 
tanks used for finished or unfinished 
products. Pipe lines 
arranged that they 
cleaned by 


made 


line from various vats or 
must be so 
may easily be 


circulation of cleaning 
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INTERNAL 
for finishing 


GRINDER 
the 


developed 
interior welds 


SPRINGS in grinding heads hold 


abrasive sticks against pipe wall 


INSERTING the grinding head in 
a pipe to do the inside grinding 


or Liquid Food Products 


solutions. This makes a compact sys- 


tem necessary to eliminate long. cum- 
bersome return lines. 

It is important that sufficient out- 
lets and inlets to the line be provided 
for processing or storage equipment. 
By judicious use of three-way valves, 
it is often possible to run products 
in either direction in the line from 
any piece of equipment. This is often 
necessary when one product is placed 
in two or more tanks that are sup- 
plied by a single pipe line. 

All turns must be made by crosses. 
which give access in either direction 
grind all 
inspection 
of the interior of the lines possible. 


and make it possible to 
welds. Crosses also make 


Short, removable pipes for connect- 
ing equipment to the pipe line are 
this makes it 
possible to clean any piece of equip- 


desirable. as scheme 
ment while the pipe line is in use con- 
veving other products. Finally, the 
pitch of the lines should be thorough- 
ly considered in order to insure ade- 
quate drainage. 

To summarize the above para- 
graph, when the pipe line is complet- 
ed, it should meet the following re- 
quirements: (1) It should be prac- 
tical. (2) It should be compact. (3) 
It should handle all necessary prod- 
ucts in proper sequence. (4) Return 
lines for circulation should be short. 
(5) Any part of the processing equip- 
ment should be removable from the 
system for cleaning or repair without 
impairing efficiency of the pipe line. 
(6) Allowance should be made for 


inspection of the line and for access 
to all welds made during the fabrica- 
tion. (7) The 


planned that new equipment or ex- 


line should be so 
panded processing can be added with- 
out redesigning the whole system. 


PREPARING AND WELDING PIPE 


Joints that can be butt welded are 
first prepared by cutting both pieces 
to be joined with a pipe cutter, 
using a reasonable amount of pres- 
sure. This will slightly flange each 
piece, and the flanges when placed to- 
gether form a vee, which holds and 
acts as a guide for the weld metal. 

Pieces to be joined are first fluxed 
on the inside, then placed in a clamp 
and spaced about 1/32 to 3/64 in. 
apart. When 
aligned. the joint is tack welded in at 
least eight different Tacks 
should be placed opposite each other, 
taken to tack on 
the opposite side after each tack is 


properly spaced and 


places. 
and care must be 


made. This tacking procedure is very 
important as it eliminates much of 
the heat distortion that occurs when 
thin-wall steel 
welded. 

After tacking. a uniform bead is 
applied all around the joint. Sufficient 
heat should be used to insure proper 
penetration of the welding material. 
The amount of heat and penetration 
of weld can best be determined by 
making trial welds on short lengths 


stainless tubing is 


of tubing. which are then split and 
examined, 
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For gas welding, use pressures of 
7-10 psi of acetylene and 5 psi of 
oxygen with a No. 1 or No. 0 tip and 
a | /16-in. stainless-steel welding rod. 
The flame is adjusted to a_ slight 
feather. The minimum amount of heat 
necessary for penetration will give 
best results. 
but only a skilled operator can obtain 
the uniform results that are needed in 
this ty pe of work. 


Are welding is faster. 


GRINDING, POLISHING INSIDE 


It is necessary to grind the inside 
of the joint after each weld is com- 
pleted. Grinding and polishing of the 
outside can be deferred, if desired, 
until after the job is completed as a 
whole. 

For inside grinding. a small circu- 
lar grinding head is used. This is 
spring-loaded and designed to hold 
three small sticks or hones made of 
aluminum-oxide abrasive. A different 
size of grinding head is necessary for 
each diameter of tubing. A common 
size is 114-in. tubing. Whatever the 
size of tubing, it is necessary to ob- 
tain a flexible shaft that will fit into 
it and drive the grinder head. A dairy 
pipe cleaner flexible shaft is satis- 
factory for the purpose. 

After a great number of experi- 
ments, we found that resinoid-bonded 
sticks of 120-grit aluminum oxide 
would do a fast, clean job of grind- 
ing in a grinding head turning at 4.- 
500 rpm. Complete removal of all 
excess metal can be accomplished in 
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FLEXIBLE-SHAFT grinder can go 
as far as 20 ft inside the tubing 


two or three minutes. By adding addi- 
tional lengths of flexible shaft. joints 
between two 20-ft lengths of tubing 
can be successfully ground. 

The length of time needed to grind 
the inside of the weld is determined 
by inspection of the joint wherever 
possible. Another way is to remove 
and inspect at regular intervals dur- 
ing assembly the welds that will be 
in the center of long runs of pipe. 
Careful timing of grinding is neces- 
sary as there is a greater danger in 
overgrinding 
Final polishing can be done 
with rubber-bonded aluminum-oxide 
abrasive sticks. 


than in undergrinding. 
inside 


Care should be taken during all 
grinding operations to keep the work 
cooled. One way is to wrap a wet 
cloth around the outside of the joint: 
another way is to run cold water on 
the joint. Cooling not only prevents 
discoloration of the work but greatly 
prolongs the life of the abrasive 
sticks. It should be mentioned here 
that the flanges formed by the pipe 
cutter, by confining the weld. elimi- 
nate much grinding that would other- 
wise be necessary. 


OuTSIDE GRINDING 


For grinding and polishing the out- 
side of the welds, 6-in. sewed buffing 
wheels used. These are 
with adhesive, then sprinkled with 
120-grit After 
drying, they are ona 
flexible shaft or a portable ‘grinder. 
This method does not give a high pol- 
ish to the surface, but it will remove 
most of the scale and discoloration 
and give a satin appearance to the 
tubing. A high polish can be obtained 
by first lightly grinding the outside 


are 


“alundum” powder. 


ready for use 
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coated’ 


SMALL WHEEL will grind off the 
high spots of external weld bead 


of the weld with a 30-grit rubber- 
bonded grinding wheel, following this 
with a cloth wheel using 120-grit 
“alundum” powder and ‘finishing with 
a soft buffing wheel and _ polishing 
compound. 

Hangers or supports are needed for 
all pipe-line assemblies. They should 
be mounted rigidly and close enough 
together to prevent vibration and 
any of the line. 
Careful planning and placing of sup- 
ports for the line wil! prevent later 
mechanical damage or failure. 


strain on section 


CLEANING AND STERILIZING 


For cleaning and sterilizing of per- 
manent lines, a method similar to 
the procedure now used on plate and 
tubular heat exchangers is giving de- 
sired results. Briefly, this consists of 
a rinse with warm water. circulation 
for 20 or 30 minutes with a hot (140 
to 150 F) inhibited acid solution, wa- 
ter rinse, circulation of hot alkali 
cleaning solution. water rinse and 
final circulation with a chemical ster- 
ilizing agent such as a chlorine solu- 
tion for one to two minutes. 


BUFFING wheel removes evidence 
of welding and heat discoloration 


Solution tanks permit the recovery 
and re-use of a large portion of the 
solutions. They also permit uniform 
mixing of cleaning compounds in 
definite volumes of water. 

All removable parts of the pipe 
line assembly are removed, cleaned 
and replaced before the sterilizing so- 
lution is circulated. These parts must 
all be carefully flushed with the ster- 
ilizing solution during circulation. 

Effective cleaning by the circulation 
method is dependent on the velocity 
of the cleaning solutions. It has been 
found that small pumps placed in 
series at intervals of 100 ft imparted 
a greater velocity to the solution than 
could be obtained when one large 
pump was used. 

In conclusion, welded pipe lines 
should cut maintenance and repair 
work to a Without the 
newer types of compounded acid and 
alkali cleaners, however, the difficulty 
of cleaning would have precluded this 
newer method of line assembly. Lim- 
ited quality tests indicate that bacteri- 
al contamination 


minimum. 


has been reduced 
as compared with the old method of 
cleaning removable lines. 


HOW TACK-WELDED tubing looks outside and inside is shown by speci- 
mens at left. Right sections are joints after internal grinding of welds 
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DUCTS LEADING corrosive fumes from electroplating tanks were of 


316 ELC 


stainless steel to avoid intergranular corrosion at 


welds 





WELD DECAY won't occur in this ELC 


stainless 


liner for a processing vessel 


Corrosion-Free Stainless Welds 


Obtaining their resistance to intergranular 


corrosion by an exceptionally low carbon content, the ELC 


stainless steels substitute for columbium-stabilized. 


BY G. E. LINNERT 
Research Welding Metallurgist, 
irmco Steel Corp., Middletown, O. 


"ges MBIUM-stabilized stainless 
A steels are a war casualty, but the 
extra-low-carbon chrome-nickel stain- 
less steels are alternates for the sta- 
bilized grades where service tempera- 
tures are below 800 F. Obtaining 
their resistance to intergranular cor- 
rosion by an exceptionally low carbon 
content (max 0.03%), they conserve 
vital They also make 
possible field repair and erection 
without the use of stabilized stainless 
steels, eliminate the necessity of an- 
nealing stainless weldments and re- 
duce metal and fabricating costs. 


columbium. 


INTERGRANULAR CORROSION 


Despite the excellent general corro- 
sion of chromium-nickel 
stainless steels of the regular 18-8 
types, serious corrosion can occur if 
they are subjected to severely corro- 
sive conditions after being exposed 
to temperatures in the “sensitization 
range” of 900-1,600 F. This type of 
corrosion is intergranular and is due 


resistance 


@near the boundaries 


to a change in the metal that occurs 
in that temperature range. Chromium 
of the metal 
grains unites with carbon to form 
chromium carbides. This depletes 
these areas of chromium, thereby re- 
ducing their corrosion resistance. 
When intergranular corrosion occurs 
near a weld joint, the attack is some- 
times called weld decay. 

Three methods of eliminating inter- 
granular corrosion have been devel- 
oped. They are: (1) annealing after 
welding; (2) using stabilized stain- 
less steels containing columbium, 
tantalum or titanium; and (3) using 
extra-low-carbon stainless steels. 

Annealing at temperatures of 1,900- 
2,000 F after welding redissolves 
precipitated chromium carbides and 
thus puts the chromium back into the 
depleted grain boundary areas. This 
procedure is satisfactory for many 
stainless weldments but is impractical 
for large structures or in field repair 
or erection. 

Special alloying elements are added 
to stainless steel to prevent the pre- 
cipitation of chromium carbide. Col- 
umbium, tantalum and titanium form 
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carbides much more readily than 
chromium ard hence tie up the avail- 
able carbon. These stabilizers, there- 
fore, let chromium exert its full 
corrosion-resisting effect. 

Stabilized stainless steels can be 
welded or used in the temperature 
range of 900-1,600 F without being 
subject to harmful carbide precipita- 
tion. Before the development of the 
extra - low-carbon chromium - nickel 
stainless steels, weldments that could 
not be annealed had to be made of 
stabilized grades. Likewise field re- 
pair or construction of | stainless 
equipment by welding required the 
use of stabilized types. 


ELIMINATE ANNEALING 


The extra-low-carbon grades were 
developed as alternates for the stabil- 
ized grades before defense restriction 
limited columbium. They may be 
used where service temperatures are 
under 800 F. They cost less than 
stabilized grades and eliminate the 
expensive annealing or heat treating 
of standard grades. This is because 
harmful carbide precipitation due to 
welding or other short-time exposure 
in the sensitization range is elimi- 
nated in the extra-low-carbon stain- 
less steels by reducing the carbon 
content to a very low level. They have 
a maximum carbon content of only 
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PULP digesters in a paper mill 


represent another ELC application 


0.03°¢. This is not enough carbon 


The ELC 


vrades can be used in the as-welded 


to tie up much chromium. 


condition or stress-relieved without 
becoming susceptible to intergranular 
corrosion. However, they must not 
be used at temperatures much above 


800 F. 
Wetp Joint Corrosion 


The severity of weld joint corrosion 
in austenitic stainless steels depends 
on the time and temperature of ex- 
posure to the precipitating range of 
900-1,600 F as well as on the carbon 
content. If corrosive conditions are 
not severe, depletion of chromium 
through carbide precipitation due to 
welding may not be detrimental and 
standard non-stabilized grades are 
satisfactory, particularly in the lighter 
gages (16 gage and under). Examples 
of such applications are welded food 
processing and dairy equipment. 

In standard non-stabilized grades. 
weld joint corrosion or weld decay 
is most encountered = in 
Proc- 
essing vessels and pipe lines in paper 
and pulp, textile and chemical plants 
are typical of 


frequently 


severely corrosive conditions. 


applications where 
severe corrosion is experienced. In 
such applications, type 316 stainless 
for its 
But to retain 
the full potential corrosion resistance, 


steel is widely used greater 
corrosion resistance. 


precaution against weld decay is 
essential. 

The extra-low-carbon stainless 
grades, type 304 ELC and 316 ELC 
prevent such intergranular corrosion. 
For this reason, they have found wide 


application in the chemical, pulp and 
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Table I. Mechanical Properties at Elevated Temperatures 


(Short-time high temperature tests} 


Test 
Tempera 


Grade ture psi 


Ty pe 304 


85,000 
70,000 
68.000 


Room 
100 
800 


rype 304 ELA Room 
100 


800 


80,000 
60,000 
57,000 


Room 
100 
800 


Type 80,000 
78,000 


74,000 


Room 
100 
800 


Type 316 ELC 77.000 
63,000 


59.000 


paper, textile and petroleum indus- 
tries. Because intergranular corrosion 
becomes with in- 


more important 


creasing severity of service condi- 
tions. demand has been more for the 
molybdenum-bearing type 316 ELC, 
which has greater overall corrosion 
the 


However. 


resistance than 18-8 low-carbon 


grade. there are many 
places where stabilized grades have 
been used in place of type 304 in 
order to prevent weid decay. These 
applications have included com- 
mercial air-conditioning equipment. 
smoke stacks and duct work in chemi- 
cal plants, welded tubing, hoods and 
exhaust ducts in textile plants, and 
drawn shapes for welded assemblies@ 
All these products are now being 
made of type 304 ELC. 
PROPERTIES OF ELC STEELS 

The extra-low-carbon grades are 
identical chemically to their standard 
counterparts with the exception of 
Whereas type 304 
and 316 contain 0.08 maximum and 


carbon content. 
0.10% maximum carbon respectively. 
the ELC grades contain a maximum 
of only 0.034¢ carbon. 

The extremely low carbon content 
of the ELC stainless steels naturally 
has some effect on their strength. 
hardness and ductility, but these dif- 
ferences are small. In many cases the 
low-carbon grades can replace the 
stabilized grades without any design 
changes. However, slight allowances 
in design values may be necessary in 
the case of pressure vessels, pressure 
piping and other highly stressed 
products. 

The Boiler Code Committee of the 
American Society of Mechanical En- 


tlt. Max 
Strength, 


Y/d. Strength 
(0.20% ), psi 


Elong.. % 
in 2 in, 


Red. of 


Area, % 





38,000 60 70 
20,000 55 
16,000 


34,000 
17,000 
13,500 


38,000 
29,000 
22,500 

34,000 


18,500 
15,000 


gineers recently issued a special rul- 
ing on the use of the extra-low-carbon 
grades of austenitic stainless steels 
This 
ruling (Case No. 1122) permits the 
use of types 304 and 316 containing 
0.03°¢ maximum carbon in unfired 
pressure 


under applicable code rules. 


vessels. Requirements for 
mechanical properties and maximum 
allowable working stresses are estab- 
lished. 

In addition to good mechanical 
properties at room temperature, the 
ELC grades retain their strength at 
elevated temperatures. Typical me- 
chanical properties at 400 to 800 F 
(the latter is the maximum allowable 
service temperature) 
Table I. 


Since 


are shown in 
chromium and_ nickel 
the extra-low-carbon 
stainless steels are the same as the 


the 
contents of 


standard types, their general corro- 
It is 
also equal to or slightly better than 
that of the stabilized grades. 


sion resistance is also the same. 


Annealing of the low-carbon stain- 
will affect 
their corrosion an- 


less steels not adversely 


resistance since 
nealing temperatures are above the 
carbide precipitation range of 900- 
1,600 F. Stress relieving at 1,600 F 
for two hours also has no harmful 
effect. 
bides, not enough to be harmful. 
appear after such heat treatment. 
Precautions 


Only a small number of car- 


be taken, how- 
ever, to eliminate the possibility of 


must 


carburizing during any type of heat 
treatment. Weldments should — be 
cleaned of oil. and other 
materials before heat 
treating. While at temperature, the 
weldment should 


grease 
carbonaceous 
not be in contact 
with a carbon-steel jig or supports. 
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Table Il. Recommended 
Electrodes and Filler Rods 





Electrode or 
Filler Rod 
Type No. 


308 ELC 
347 

316 ELC 
310 Mo 
316 Cb 


Grade 





Type 304 ELC 


ype 316 ELC 


Needless to say, perhaps, the furnace 
atmosphere must not, under any cir- 
cumstances, be carburizing. 

Types 304 ELC and 316 ELC have 
the same general weldability as their 
standard counterparts. Identical 
techniques are used for jigging, con- 
trol of distortion, rod and torch 
manipulation and methods of joint 
design. Practically all welding meth- 
ods for the regular chromium-nickel 
stainless steels can be used to weld 
the ELC steels: oxyacetylene, inetal- 
arc, inert-arc, atomic-hydrogen and 
resistance-welding processes. 

As in heat treating, special care 
must be taken to insure that both 
filer rod and welding surfaces are 
free of oil, grease, dirt and other 
carbon-containing material. To per- 
mit carbon to come in contact with 
the weld metal will defeat the pur- 
pose of using extra-low-carbon stain- 
less. 

The reducing flame that is ordi- 
narily used in oxyacetylene welding 
may cause carbon pick-up; the filler 
rod, therefore, should be of colum- 
bium-stabilized stainless steel. With 
either an ELC rod or no filler rod at 
all, the oxyacetylene weld may be 
subject to carbide precipitation. 

Other flame operations such as cut- 
ting and scarfing present no problems 
with the ELC grades. Procedures 
recommended for the regular chro- 
mium-nickel stainless steels work 
equally well the low-carbon 
grades. 

When arc welding ELC stainless, 
the selection of the proper electrode 
is of paramount importance. Carbon 
pick-up must be avoided, and (in the 
case of type 316 ELC) proper corro- 
sion resistance must be obtained in 
the weld. 

In general, the extra-low-carbon 
grades are welded with an electrode 
of similar composition or with an 
electrode containing columbium. This 
gives either low carbon or stabilized 
weld metal, both of which will resist 
intergranular ¢orrosion. It is not now 
permissible (except on certain de- 


on 


Table Ill. Tensile Properties of Weld-Metal Specimens* 





W eld Metal 
Type No. 


Ult. Strength, 
psi 


80-95,000 
75-85,000 
85-95,000 
75-90,000 
80-95,000 
85-95,000 


308 

308 ELC 
316 

316 ELC 
310 Mo 
347 


Elongation, 
% in 2in. 


Yield Strength 
(0.2% ), psi 


50-60,000 
45-55,000 
55-65,000 
45-55,000 
50-60,000 
55-65,000 


*Specimens machined from arc-welded material. Tested in 
as-welded condition in accordance with ASME Spec. SA-298. 


fense orders) to use welding rods 
containing columbium. Titanium- 
stabilized electrodes are not regularly 
manufactured because the titanium is 
almost completely lost during deposi- 
tion. Weld metals that give the best 
results are listed in Table II. 

Where welds in type 316 ELC are 
to be used in the as-welded condition 
and exposed to severely corrosive 
media (such as hot oxidizing acids). 
type 310 Mo filler rods should be 
used. This weld metal will have good 
corrosion resistance under such con- 
ditions. If weldments are stress-re- 
lieved at 1,600 F for two hours, or 
if service conditions are not severe, 
either ELC or columbium-containing 
electrodes will be satisfactory for 
welding type 316 ELC. 

While they can be used satisfactor- 
ily, columbium-stabilized electrodes 
are not necessary to arc weld the 
extra-low-carbon stainless steels. 


PROPERTIES OF WELDED JOINTS 


Properly made welded joints in 
extra-low-carbon stainless are sound, 
ductile and have high strength. Prop- 
erties of the weld metal differ slightly 
from those of the base metal. This is 
due to the dissimilarity in structure 
and chemical composition between 
the deposited (cast) material and the 
wrought base metal. 

The weld metal has a slightly 
higher tensile and yield strength and 
somewhat lower ductility and impact 
strength. Table III compares typical 
tensile properties of regular weld 
metals with those of extra-low-carbon 
weld metals. Properties were deter- 
mined on standard test specimens ma- 
chined from all-weld metal deposited 
by arc welding and tested in the as- 
welded condition. 

While service experience is proof 
of the weldability of the ELC stain- 
less steels, it is even better proof of 
the corrosion resistance of weld areas. 
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Use of ELC steels in pulp digesters, 
piping, acid tanks and processing 
vessels has demonstrated that the cor- 
rosion resistance of the ELC types 
is as good in the weld areas as in the 
unaffected base metal. Neither weld- 
ing nor stress-relieving heat treat- 
ments have resulted in intergranular 
corrosion of welded ELC chromium- 
nickel stainless-steel structures. 

To test the corrosion resistance of 
the extra-low-carbon stainless grades, 
arc-welded sample plates 1/2 in. thick 
were subjected to a_ nitric-hydro- 
fluoric acid etch test. Each specimen 
was immersed in a 10% nitric—3‘: 
hydrofluoric acid solution at 175 F 
for three 4-hour periods. In auste- 
nitic stainless steels, this test pro- 
duces vigorous intergranular attack, 
even on areas where carbide precipi- 
tation has been slight. With the type 
304 ELC and 316 ELC specimens, no 
evidence of intergranular corrosion 
was found in either the as-welded or 
the stress-relieved condition. Compar- 
ison of the etch-test results on the 
ELC specimens with those on type 
347 stainless indicates that the ELC 
performance is equal to that of 
columbium-stabilized grades. Similar 
tests on 1-in. thick material show 
the same relative results. 

Both laboratory and service expe- 
rience indicate that the general corro- 
sion resistance of the extra-low-car- 
bon grades is as good as but not 
better than their standard counter- 
parts. However, the elimination of 
harmful carbide precipitation makes 
the ELC steels resistant to intergran- 
ular corrosion so that they can be 
used in welded structures without 
annealing. 

The extra-low-carbon stainless 
steels are thus performing a vital 
task. They eliminate costly postweld 
annealing, simplify field repair and 
reduce metal costs. Most important 
today, they conserve a strategic ele- 
ment, columbium. 
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TRAINING the 


at 


mechanical engineering department, 
University of Washington, places emphasis upon funda- 


mentals. Above 


tory. 


is 


comprehensive welding labora- 


Close-ups of its equipment appear on the right 


What Should Be Taught in M | A 
Metal-Are 


What the welding industry needs is a program 


for qualification that will unshackle the weldor and en- 


courage him as a man free from restrictions. 


BY GILBERT S. SCHALLER 
Professor of Mechanical Engineering, 
University of Washington, Seattle 
FPXRAINING patterns for skilled and 
ij competent men in every phase of 
metalworking of increased 
importance with the advent of an 
emergency. 


become 


It is not true, as many 
people believe, that the increased use 
of automatic machinery cuts down 
the need for skilled men. So far that 
particular situation, logical as it may 
seem, has never developed. 

The training problem was not se- 
rious in the early years of the century 
inasmuch as we depended upon immi- 
gration for many of our skilled peo- 
ple. With the legislation of restricted 
immigration, American industry 
needed to turn in new directions to 
supply its artisans. This has not been 
an easy transition inasmuch as many 
of our educational programs, espe- 
cially at the high school and college 
levels, have done little to encourage 
students in the direction of trade 
training. It is reassuring to note that 
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some high schools are encouraging 
diversified occupational courses to- 
gether with vocational instruction. 
School authorities in the larger cities, 
especially those prominent in metal 
manufacturing, are taking cognizance 
of the opportunities open to trained 
personnel in the skilled occupations 
in the metal manufacturing field. 
While all of these programs are com- 
mendable, some of them are not pro- 
ducing the maximum potential. 

Welding, and particularly arc weld- 
ing, is a late comer in a field that 
has prided itself on its artisanship 
There 
been sufficient time to develop a pro- 
gram, and least of all a tradition, to 
be followed in the training of weld- 
ors. Hence little unanimity will be 
found in weldor training programs 
as they are conducted in industry and 
in vocational schools. 


since its inception. has not 


Many companies feel that they can 
best train their own weldors under 
their own conditions. This practical 
viewpoint is apt to result in weldors 


being trained to do just one particu- 
lar job. The situation is further com- 
plicated by the contention that little 
time need be devoted to training a 
weldor since the equipment he uses 
is of such a nature that little skill is 
required in its application and ma- 
nipulation. Claims are continually 
being pressed in an attempt to but- 
tress this contention. Should this 
thesis continue to develop, it is con- 
ceivable that weldor training will de- 
crease to the point of impotency. 

It is important to distinguish be- 
tween a production weldor and one 
who is employed on jobbing and re- 
pair work. The production weldor 
frequently devotes himself to repeti- 
tive operations or occupies himself 
exclusively with automatic equip- 
ment. Also, it is necessary to under- 
stand the demands on the weldor. In 
some companies, operations are com- 
pletely engineered, while in others 
discretion is permitted to the men 
doing the actual welding. 

Standard procedures are not as 
common in metal-are welding as they 
are in resistance welding since much 
are welding is still regarded as an 
art rather than a science or, perhaps, 
more accurately, as a combination of 
both. To put it in another way, the 
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FLAME-CUTTING 


of a 


equipment is 


late-design automatic type 


MONITOR connects to welding cir- 
cuit and will measure are lengths 


eldor Training 


individual equation enters to a 
greater extent in metal-arc welding 
than it does, say, in automatic spot 
welding. 

A noteworthy trend is the increased 
use of codes and standards such as 
those developed by the AWS Tech- 
nical Activities Committee and pub- 
lished by its parent organization, the 
American Welding Society. Increas- 
ing use of codes and standards can 
be seen in the building codes of 
larger cities. Similar situations are 
found in pressure vessels and other 
equipment where fabrication is con- 


sidered critical from the standpoint 
of end use. It would seem reasonable 


to state that the welding apprentice 
should be indoctrinated in the exist- 
ence of codes and specifications and 
especially their objectives. It has 
been claimed that are welding is be- 
ing hampered by the increasing num- 
ber of codes that surround its use. 
There may be something to be said 
for this, but it can be offered in re- 
buttal that codes are developed to 
insure correct design and use of 
welding. When there can be no ques- 
tion about the validity of welding, 
there will, undoubtedly, be a relaxa- 
tion in code writing. 

The trainee who is ambitious to 


develop his talents beyond the spe- 
cialist in production welding is con- 
fronted with a broad array of re- 
quirements. If, however, he masters 
such training, he can qualify as a 
skilled artisan, and one who will be 
of significant value to his employer. 
I do not propose, here, to detail a 
rigid program of training, but I 
should like to call attention to some 
of the basic knowledge that an ac- 
complished weldor should possess. 
The starting point for such a pro- 
gram is not easy to find. 


THOSE QUALIFICATION TEsTS 


The significance of welding can be 
presented by introducing the trainee 
to the subject of codes and specifica- 
tions. In some of these, he will gain 
an appreciation of the qualifications 
that will be expected from him. He 
will be introduced to the subject of 
qualification tests, which, after all, 
are the determinant of a. skilled 
weldor. Too frequently, weldor qual- 
ification is overlooked or by-passed 
in favor of electrode manipulation. 
The trainee develops efficiency in 
manipulation, but his training has 
not been sufficiently basic to enable 
him to pass qualification tests suc- 
cessfully. This situation has occurred 
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GROUND plate prevents spatter 
build-up in submerged-are welding 


many times, and for that reason is 
discussed here. 

The ultimate objective of any train- 
ing program should be to develop 
abilities that will produce a certified 
weldor. In achieving this objective, 
much more than manual dexterity is 
involved. Regretably, many trade 
schools have overlooked this very 
fundamental issue with the result that 
the men they have trained find it 
extremely difficult to carry on in in- 
dustry. 

Weldor training can be more ob- 
jective when code writers understand 
that welding is an accepted method 
of joining metal in all designs. There 
are too many divergent ideas and 
conflicting opinions expressed by the 
different codes. Weldor qualification, 
or certification as it is sometimes 
named, is an outstanding example. 

There is no counterpart elsewhere 
in the metalworking industries to the 
perplexing weldor qualification as set 
forth in welding codes as they are 
now practiced. A machinist does not 
need to pass a qualifying test every 
time he transfers from one machine 
tool to another. A molder need not 
mold and pour a test casting when- 
ever he changes patterns. The weldor, 
however, is confronted with the nec- 


55 





GUIDED-BEND equipment makes 


tests on students’ weld specimens 


essity of continually requalifying for 
each different job and/or material. 
Why for him to con- 
tinually submit himself to this time- 
consuming, wasteful and nerve-rack- 
Those without the 
can hardly 


is it necessary 


ing experience? 
industry fail to be sus- 
picious of a joining method that 
surrounds its mechanics with quali- 
fication tests on every hand. 

The welding industry and its pro- 
ponents can best serve themselves and 
society by recognizing the progress 
welding is making and instituting a 
program that will unshackle the 
weldor and encourage him as a man 
free from restrictions. If qualifica- 
tion is of the fundamental importance 
some codes indicate it to be. then let 
an inclusive code be published that 
will make it possible for a weldor to 
be certified for every demand within 
his area. Such a procedure would 
automatically supply the motive and 
inspiration for a weldor to develop 
his best abilities. He would then have 
the same standing as his colleagues 
in other metalworking divisions. His 
pride in profession would be a power- 


ful stimulant and a continuing inspi- 


ration to him. Obviously welding will 
gain in stature, and the waste in time. 
material, men and money accom- 
panying endless qualification tests 
will be stopped. 

\ complete understanding of the 
factors that enter into the making of 
a sound weld requires a broad knowl- 
edge of the physical Ss iences. Such 
a requirement lies outside the scope 
of weldor training. yet some of the 
areas should be explored. Inasmuch 


as the majority of engineering struc- 
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tures and machines in which the join- 
ing is accomplished by welding are 
made from steel of some type. it 
would seem logical that the trainee 
be given a sound background on this 
material. 


Lots TO LEARN ABOUT STEEL 

When it is realized that the term 
“steel” is not a generality, some of 
the difficulties encountered by weld- 
ors will be solved. It is necessary 
to emphasize that there are a great 
many different types of steel, each of 
which has its individual composition 
and its own physical as well as me- 
chanical properties. In consequence, 
it is incorrect to deal with steel as a 
specific material; the proper proced- 
ure is to consider the different classes 
These different materials 
have different behaviors under ther- 
mal treatment. affecting their “weld- 
ability.” 

An added difficulty that is appear- 
ing increasingly arises from the dilu- 


of steels. 


tion of carbon steels due to residual 
the scrap used in the 
steel-making charge. This trend was 


elements in 


noted and commented on more than 
30 years ago by Dr. Richard R. Mol- 
denke. With the program of con- 
tinually recycling steel. the residual 
elements will thereby 
cause changes in properties of normal 
carbon steels. Obviously. the weldor 
trainee cannot be a metallurgist of 


increase and 


sufficient accomplishment to recog- 
nize all of these difficulties. It re- 
mains the province of supervision and 
management to develop welding pro- 
cedures that will with 
situations. 


cope these 

Another important property of steel 
is that of thermal expansion. This is 
complicated by the necessity for real- 
izing the three-dimensional pattern 
that expansion will follow on heat- 
ing and contraction on cooling. The 
accomplished weldor recognizes this 
behavior and the necessary 
allowances in fits, jigging. welding 
sequence, judging heat input. etc. It 
is very difficult for the novice to 
grasp. but it must be understood be- 
fore he will make a good all-around 
weldor. 


makes 


Not much attention need be given 
to cast iron in production welding, 
but the welding of cast iron is an 
important problem in maintenance 
and reclamation. Unless the brittle 


nature of cast iron is understood, 


cracking will result when the weld 
cools. Another characteristic of this 
material is the behavior of its struc- 
ture as it the molten 
state to room temperature; unless its 
cooling is controlled, high hardness 
and brittleness will result. 

The field of other engineering 
metals is so large that further com- 
ment must be foregone. The light 
metals, however, are increasing in 
importance and will call upon weld- 
ors for knowledge of their welding 
behavior in 


passes from 


volume. | 
mention these matters merely to show 
why a weldor trainee should devote 
a substantial amount of time to ob- 
taining basic information on engi- 
neering metals. Studies of this nature 
should precede any attempt at actual 
are manipulation. 


increasing 


ELECTRODE CLASSIFICATIONS 


Welding operations require the use 
of some type of filler metal on the 
majority of occasions. The few de- 
signs such as flange joints where the 
weld metal is supplied for the weld 
are met with infrequently and, there- 
fore, need not be given consideration 
here. In the more common butt, fillet 
and T-joints, the weld metal is sup- 
plied from an extraneous source 
obtained in metal-are welding from 
metal electrodes (referred to incor- 
rectly as “weld rods”). Over the past 
few years the American Welding So- 
ciety has taken a leading position in 
classifying electrodes. This develop- 
ment is of prime importance to engi- 
neering manufacture since it is now 
possible to specify the electrode for 
a given application without regard 
to the manufacturer. The weldor ap- 
prentice should learn these electrode 
classifications and their characteris- 
tics. Knowledge of this nature is 
much more fundamental than trade 
names and proprietary designations. 
It is a disservice to the industry to 
teach welding from the viewpoint of 
trade names for equipment and ap- 
paratus. 

The source of electrical current is 
another salient part of weldor train- 
ing. The subject should be presented 
on its merits rather than from per- 
sonal prejudice as frequently hap- 
pens. Direct-current welding was in 
favor prior to and during the late 
war, but since that time alternating 
current has moved forward. The prej- 
udices that formerly existed against 
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Electrode 
coatings are now available that over- 
come the arc-str#king difficulties pre- 
viously associated with a-c welding. 
The capabilities of each of these two 
major arc-welding methods should be 
thoroughly presented to the weldor 
trainee as should their shortcomings. 


a-c have been resolved. 


ARC MANIPULATION ABILITY 


Nothing has been said here about 
the technique of actual are manipu- 
lation. While this remains an impor- 
tant part of weldor training, it does 
not require the emphasis it formerly 
did. This is explained by the de- 
velopment of electrode coatings in 
large part. Some electrodes are of- 
fered on today’s market that are said 
not to require any are manipulation 
(contact electrodes) 
trode 


since the elec- 
need only be touched to the 
parent metal. 

Ability to manipulate an are that 
will develop sound weld metal is, of 
course, the ultimate test of an accom- 
plished weldor. Since welding is done 
in several positions, the weldoy needs 
to develop manual dexterity to a high 
degree. Learning by doing seems to 


be the only answer to this ‘require- 


ment. The trainee would be well ad- 
vised to strive for weld metal free of 
contamination and under-cutting at 
the weld edge. This objective should 
take attempts to 
make the external appearance of the 
weld bead pleasing to the eye. It is 
not to be inferred from this that 
sound welding need have a rough ap- 
pearance. All too frequently, how- 
ever, the major consideration is given 
to weld bead appearance, whereas the 
emphasis should be placed on sound- 


precedence over 


ness of weld metal and joint pene- 
tration. 

The matter of safety, which in- 
cludes of hazards from 
both arc and welding current, is of 
such immense importance that it is 
deserving of major consideration in 
any weldor training program. The 
effect of heat on the base metal, both 
metallurgically and physically, needs 
to be explained. When this is prop- 
erly understood, welding procedures 
that will care for heat distribution 
and thermal gradients can be devel- 
oped, resulting in welds free from 
warpage and major stress concentra- 
tions. 


avoidance 


Enough has been said. | believe, 
to show that even in a weldor train- 


ing program, fundamental knowledge 
is basic. The purpose of this article 
has been to portray the fundamentals 
that are necessary to a sound weldor 


No. lL. 


training program. When they are un- 
derstood, there should be no diffi- 
culty in recognizing what the training 
of a competent weldor embraces. 


Keeping up with the Taxes 
Bad Debts 
BY HARRY H. ROSE 


As a partner in the public accounting 


firm of Traeger & Rose, Cleveland, Harry Rose is 


an authority on “down-to-earth” 


tax 


His 


law. 


articles on tax topics will be a regular feature. 


HE PRESENT law states a bad debt 
Ti deductible when it becomes ac- 
tually worthless rather than when it 
was merely ascertained to be worth- 
less, as under prior law. 

When is a debt bad? Answers: 
bankruptcy; creditor's composition; 
collateral worthless; debtor without 
assets: debtor out of business; debtor 
disappeared; ill-health or death; stat- 
ute of limitations. Mere uncertainty 
is no good. 

Relationship of the parties is a 
factor against bad debt deduction; 
although a loan to a son or daughter 
could be proven to be a valid loan, 
it leans more to the gift conception. 
Other factors are: no serious effort 
to collect; debtor is still in business: 
debtor has good income; creditor is 
still selling to debtor (but balance 
could be an adjustment of the pur- 
chase price. If a stockholder, it could 
be a dividend if the corporation has 
an earned surplus.) 

A taxpayer may go back seven 
years to get a refund for a bad debt 
deduction if on the charge-off basis. 
Regarding recoveries: under the tax 
benefit rule, a recovery is taxable 
only to the extent the original debt 
deduction resulted in a tax benefit. 
If on the reserve basis. it is a credit 
to the reserve. 

The taxpayer, if he is on the 
charge-off basis, may charge off each 
year for partial worthlessness of spe- 
cific debts, or he can wait until its 
collectibility is finally determined. 
Since proof of the amount of partial 
worthlessness is difficult, it would be 
better to wait until debt is totally 
bad unless you can furnish substan- 
tial proof. 

A non-business debt is deductible 
only in the year it becomes wholly 
worthless. 

The category of non-business debts 
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applies only to individuals. It con- 
sists of debts NOT incurred in the 
taxpayer's trade or business and is 
treated as a short-term capital loss 
regardless of how long held. 
limitation is $1,000, or loss may be 
offset against capital gains, and there 
is a carry-over for five years. Bad 
mortgages, deposits in defunct banks 
if not in the individual taxpayer's 
business account and even loans to 
business entities (unless taxpayer can 
prove that he is in the loan business } 
are regarded as not in his trade or 
business. In a current case, it was 
held a business bad debt where a 
shareholder had loaned money to a 
number of businesses in which he 
participated personally. (17 TC 17) 
However, occasional bad loans do not 
constitute business bad debts (Way- 
bright, TCM 27461). 

Bonds held are regarded as a capi- 
tal loss, short or long-term, as of the 
last day of the taxable year in which 
they become wholly worthless. Here, 
too, the taxpayer may go back seven 
years for a refund. Partial deduction 
of bonds is not permitted. But bonds 
of a corporation’s operating sulsid- 
iary are a bad debt loss when wholly 
worthless, rather than a capital loss 
(Sec. 23(k)4). 

The taxpayer has a choice of two 
methods of bad debt treatment: the 
direct charge-off method and the re- 
method. 
the reserve 


Le SS 


serve This writer prefers 
method. Then the tax- 
payer does not have to be strict as 
to the date of charge-off, as noted in 
the opening paragraph. Nor will he 
be bothered with special treatment 
for bad debt refunds, partial worth- 
lessness or recoveries. For as long 
as the reserve is a reasonable approx- 
imation, based upon past collection 
experience of what the bad debt po- 
tential is, a valid basis for it exists. 
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Arc Welding Redesign Is 


volution 
ot Revolution 


The song is ended but the melody lingers on” 


is very nearly an exact statement of what occurs when a 


changeover is made from a casting to a welded design. 


BY R. P. 


LINDGREN 


Welding Engineer, The Lincoln Electric Co. 


from the 
19th century horse and buggy to 


HEN America went 
the passenger automobile, two major 
steps were entailed. Replacement of 
the horse with the gasoline motor 
the first step—was relatively easy. 
Getting rid of the buggy idea was 
something else again. Incredible as 


it may seem, some early autos con- 
tinue to sport a whip holder. Gradu- 
ally, the side curtains, the vase for 
artificial flowers and other fixtures of 
Yet it 
that the 
firmly-planted-on-the-ground appear- 


to the 


1900 disappeared. was only 


in recent memory square, 


ance of the buggy gave way 
motor car as we now know it. 
Human nature being what it is. the 


same steps are generally necessary in 


machine redesign. Where the change- 
over from castings to weldments has 
the initial 
step of putting the foundry fabrica- 
tion method out to pasture is rela- 


been deemed advisable, 


tively easy. Impetus for this move is 
furnished by such indisputable facts 
as: 

(1) Superior physical properties 
of the rolled steel used in welding 
over cast iron. The 60,000-psi ulti- 
mate tensile strength in tension of 
rolled steel compares favorably with 
the average 25.000-psi tensile strength 
Elasticity. both in 
tension and shear, again favors the 
rolled steel by some 200°. The 1% 


ultimate elongation of cast iron is 


of grey cast iron. 


insignificant in view of the 3.000% 





Table I. 


Ultimate strength 
Ultimate strength 
Yield strength 
Yield strength: compression, psi 
Modulus of elasticity 
Modulus 
Ultimate ; 
Reverse be nding endurance limit, ps! 
Working stress 
Working stress: 
Working stress: shear, psi 
Relative toughness 


tension, psi 
compression, psi 


tension, psi 


tension, 


of elasticity: shear 


elongation, ‘ 


tension, psi 
compression, ps 


Modulus of resilience, in.-lb per cu in.. 


and Practice,” 1950, page 429 





Physical Properties of Cast Iron and Rolled Steel 


. less than 1% 30% 


*Adapted from the Lincoln Electric “Procedure Handbook of Are Welding Design 


{dvantage 
of Steel 
240% 
60,000 33% 
36,000 600% 
$6,000 60% 
30,000,000 200% 
12,000,000 200% 
3.000% 
300% 
100% 
133% 
300% 
22,400 % 
1,250% 


Cast Iron Wild Steel 
25,000 
90,000 
6,000 
90,000 
15,000,000 

6,000,000 


60,000 


10,000 
5,000 


$0,000 
20,000 
15,000 20,000 
5,000 15,000 
70 15,700 

1.2 15 








1—ORIGINAL cast base for wire- 
straightening machine had heavy 
protruding flanges as shown here 


higher reading for steel. Other com- 
parative figures are given in Table I. 

(2) Elimination of pattern and 
mold expenditures—also the cost of 
design, maintenance, storage, repair 
and replacement of these casting es- 
sentials. 

(3) Current scarcity of materials 
the 
weight differential between the weld- 
the cast 


heightens the significance of 


ment and structure it re- 
places. Generally, the welded machine 
weighs from 10 to 50% less. 

(4) Today's spiraling costs add 

meaning to the considerable price dif- 
ference between cast iron and rolled 
steel. The latter is usually about half 
as expensive, pound for pound. 
(5) Design flexibility, lower labor 
costs, improved product appearance 
and other to-be-expected consequences 
of redesigning with weldments fur- 
ther operate to speed the initial tran- 
sitional stage. 


Wat Comes Next? 


the welded 


structure, the natural tendency is to 


Having decided on 
follow rather closely the design of 
the superseded casting, just as the 
holder for the buggy whip was con- 
tinued on the early autos. Only after 
several trial models does the true 
welded design come into its own. 

\ ease in point is the successful re- 
design job undertaken by the Boiler 


and Repair Welding Co., Bridgeport, 
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2—FIRST STEP in changing to 
a welded design was to copy the 
the flanges 


casting, duplicating 


Conn. Here the problem was to make 
over the base of a widely used wire- 
straightening machine manufactured 


The 


by one of the firm’s customers. 


original casting, shown in Fig. 1. 
had protruding flanges. Because of 


the location of these flanges, the part 
was difficult and, consequently, costly 
to cast. Its design was largely influ- 
enced, not by the needs of the wire- 
straightening problem, but by the 
nature of the  casting-fabrication 
method employed. Other shortcom- 
ings of the cast structure were poor 
appearance, relatively high finishing 
costs. excessive amounts of machin- 
ing and design inflexibility. 

In the initial redesign, shown in 
Fig. 2, the casting was duplicated 
down to the curving flanges, smooth 
interior and built-out exterior. From 
the standpoint of cost, the change- 
over was demonstrably successful. 
From an appearance viewpoint, how- 
ever, the great 
shakes. 

The cost of the welded base was 
15% 


uted to provide increased stability, 


weldment was no 


Its weight was redistrib- 


less. 


and its physical properties were 
greatly improved. The weldment was 
stronger, would resist greater shock 
without breaking, could support a 
load, could withstand ten- 
sional stresses far higher than the 
Furthermore, the 
welded structure could readily be al- 


tered in height or width (as well as 


heavier 


earlier cast part. 
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3—FINAL redesign achieved sim- 
plicity and the clean-cut lines so 
characteristic of a good weldment 


in the placement of machine elements 
o@ it) to suit the requirements of in- 
dividual customers. Such modifica- 
tions were often impossible and if 
possible always expensive when cast- 
ings were used. 


Dipn’t REALIZE ADVANTAGES 


Yet because the first design was 
influenced so strongly by its prede- 
cessor, it failed to realize fully the 
inherent advantages of welding. For 
example, a welded structure need not 
depend on ribbed for 
strength and rigidity. These proper- 
ties can be obtained far more simply 
by utilizing the “built-in” strength 
and toughness of steel. 
more than a few horse-and- 
buggy features remained on the first 


members 


As can be 


seen, 


redesign. 

Even more important, the structure 
shown in Fig. 2 did not utilize a 
minimum number of welds 
minimum amount of welding mate- 
rials and weldor’s time. That a well 
designed weldment would effect such 
economies is proved by the final re- 
design (Fig. 3), the one now being 
manufactured on a production basis. 

The first redesign called for 13 
separate parts, which were joined by 
205 inches of welding. Welding time 
was approximately four hours, and 
total fabrication time was in excess 
of seven hours. The final redesign 
has only seven parts, joined together 


and a 


1952 


4—HERE is the welded base with 
straightener mounted on top of it; 
compare this picture with Figure 1 


by 120 inches of welding. Less than 
six hours are now required for the 
complete fabrication. 

In addition to its better appear- 
ance (with influence on sales), the 
final weldment has greater rigidity 
and durability. 

The path from the wire straight- 
ener of Fig. 1 to the final redesign 
of Figs. 3 and 4 entailed numerous 
appearance and property changes. 
Gradually, the fussy frills and flanges 
of the casting were dropped. The 
structure gradually assumed the 
clean-cut lines so typical of well de- 
signed weldments. The improved ap- 
pearance is not the result of pur- 
poseful seeking after modernity or 
slickness, but was achieved as the 
natural byproduct of making full use 
of the inherent simplicity and func- 
tionalism of welded fabrication. 


Horst KiLLep PAINLESSLY 


At the Boiler and Repair Welding 
Shop, Inc., the change from horse- 
the 
welded structure followed the evolu- 
tionary rather than the revolutionary 
path. The steps were to: (1) build 


and-buggy casting to modern 


a model, (2) pause for careful eval- 
uation, (3) note improvements that 
could be effected and (4) embody 
them in the next design. In this 
fashion, the horse was killed pain- 
lessly and the buggy reduced to kin- 
dling wood in a few weeks. 
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New Products... 


Start off 1952 with a look at an air-inflated 


vrinder, new welding fittings, torches and other welding aids 


Seale-Free Coupling 

Tue Tube-Turn SF (scale-free) weld- 
ing coupling has features claimed to 
prevent weld metal from getting in- 
side the pipe as well as to protect the 
inside of the pipe from the extreme 
welding heat that causes scale forma- 
tion. 

The coupling consists of two forged 
halves, one having a tongue that fits 
into a groove on the other. A circum- 
ferential cavity directly beneath the 
beveled welding area prevents burn- 
through or icicles and also provides 
an insulating area. 

Hubs of the coupling are short and 
any spatter formed by the attach- 
ment welds can be easily reached and 
removed before the coupling is con- 
nected. The coupling can be taken 
apart when piping is to be disassem- 
bled and re-used. When properly 
welded. the coupling is permanently 
leakproof and as strong as the pipe 
itself. 

The SF coupling is useful in pip- 
ing carrying hydraulic fluids, steam. 
air, chemicals. fuel oil, carbonated 
beverages and food products. It is 
available in sizes from 11-in. through 
12-in. and in carbon steel, stainless. 
aluminum and other metals. 

Tuse Turns, INc., Louisville 1, Ky. 


* * * 


Brush-on Stainless Coating 


“STEELCOTE” stainless-steel coating 
may be brushed or sprayed on metal 
surfaces to protect them from rust. 
corrosion and other types of deteriora- 
tion. The solution dries to handle in 
30 to 60 minutes and is completely 
dry in 3 to 4 hours. The color of un- 
polished stainless, the film is non- 


60 


inflammable. odorless and tasteless. 
STEELCOTE Mee. Co., 3418 Gratiot. 
St. Louis. Mo. 


+ 


“T\ 


Head-Mixing Torch 


OXYGEN and acetylene are mixed in 
the head, rather than in the center 
block, of a new high-speed cutting 
torch, the Dockson Model D. 

Locating the mixer in the head puts 
greater weight there, which Dockson 
utilizes to give the new torch a better 
balance for long steady work. Capac- 
ity of the torch ranges from light 
gage to 10-in. steel. Total weight is 
only 39 oz. 

The head and valve blocks are die- 
forged bronze and all tubing is seam- 
cupro-nickel for high-pressure 
oxygen, bronze for low pressure and 
fuel lines. Pure copper tips in sizes 
0 through 8 have 4 or 6 precision- 
drilled preheat orifices. 

Carefully machined flat-on-flat cou- 
pling of tip and head makes changing 


less 


- 


Air-Inflated Grinder 


\ NEW principle in abrasive wheel 
operation is said to speed weld metal 
removal by as much as 500%. In 
place of a solid backing wheel for an 
abrasive paper or cloth, an inflatable 
rubber drum is used. 

Standard 
wide by 


abrasive bands 31-in. 


1514-in. are slipped over 


of tips easier and faster than with the 
customary cone-shaped, tapered seats. 
Long-life, high-pressure valve stems 
have been installed and press fitted to 
the handles. Self-sealing washers are 
used, and the high-pressure seats are 
located in a position that makes them 
easier to replace. 
Dockson Corp.. 
Ave.. Detroit 8. 


3839 


Wabash 


ot 


Flame-Sprayed Plastic 


ee z 


aie. 


NeWEsT method of masking portions 
of metal articles to be plated consists 
of flame-spraying a coating of poly- 
ethylene onto the section to be shield- 
ed. The plastic is non-porous and 
chemically inert. The plastic mask can 
be used again on similar parts by ap- 
plying a special mold release agent 
prior to spraying. Equipment for the 
spraying is similar to that used in the 
welding of plastics. 

Amertcan AciLe Corp., Plastics 
Div., 5806 Hough Ave., Cleveland 3. 





the drum when it is deflated. When 
the drum is expanded with 3 to LO psi 
air pressure, the band is held se- 
curely in place. 

Up to 30 times more abrasive con- 
tact area on flat surfaces, and 6 times 
more on contours, are claimed with 
this backing because the rubber drum 
is both resilient and air-inflated. No 
chatter or bounce is encountered and 
undercutting is also eliminated. 

Safety feature of the drum is that 
any breakage results only in the 
rupture of the drum, noisy perhaps 
but not dangerous. Named “Nu- 
Matic” wheels, the drums are fur- 
nished with either 1% or % in. 
adapters and can be used on portable 
grinders, bench stands or other grind- 
ing set-ups. New drums are easy to 
install, as are all replacement parts. 

Nu-Matic Grinpers, INc., 822414 
Carnegie Ave., Cleveland 3. 
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WELDING & CUTTING 


EQUIPMENT RESISTANCE WELDING WHEELS 
USED BY NORGE 


The Norge Division of Borg-Warner, maker of a 





AP ; , 
WELDING and famous line of refrigerators, employs Berylco 50 for 


CUTTING its RWMA Class 3 seam-welding applications. On 
AP COMBINATION the evaporator welder, Berylco wheels give long 


WELDING TORCH ae ae service in joining 18-8 stainless steel, .027"' thick. On 
Tip sizes 00 to 10 ing, heating the special 6-head welders which fabricate the inner 
oat any sage ont ating, | box of the refrigerator from 20 gauge steel, both 


individual tip-mixer wheels and spline bars are made of Berylco 50. In 
assemblies. 


this case, the spline bar serves as a fixture as well as 
a back-up bar. Beryico 50 plays an important part 
in the continuous high speed production demanded 
of these machines. 


AP 
CUTTING 
ATTACHMENT 
Quickly attached. High 
flashback resistance. 
Cutting range Ye” to 
6”. 75° or 90° head. 


PRESSURE 
REGULATORS 


Two-stage (shown) or 
single-stage. Depend- 
able, safe, sensitive— 
stable flow. Large 
capacity, rugged 
M38 construction. A big advantage of Beryico welding wheels, made of rolled stock, is their 
CUTTING more uniform hardness, which prevents uneven wear and insures low 
TORCHES maintenance with less down-time. It will pay you to consider Berylco 50 
Famous for rugged- when selecting a resistance welding material. 
ness, efficiency, flash- : 
back resistance. Excellent JERYLCO BERYLLIUM COPPER IS AVAILABLE IN ROD AND BAR 
needle valves. 75 , 90° or ; STOCK AND IN STANDARD SIZE WHEELS. 
180° head — top, bottom or 
latch lever. 


DISTRIBUTORS IN PRINCIPAL CITIES, | BERYLCO} tHE BERYLLIUM CORPORATION 


Catalog on Request 


the K=G Equipment Company Inc DEPT. 2A @ READING 13, PENNA. 
ee I nt Ver 4 NY New York - Springfield, Mass. - Cleveland - Dayton - Detroit - Chicago - Minneapolis - St. louis - Seattle - Sen Francisen - Les Angeles 
A ite Representatives in principal world-trade centers 


61 





Production Stud Welder 


As MANY as 15 to 20 stud welds per 
minute are claimed for a new stand- 
ard production stud welder. Capacity 
of welder includes studs from 1 to 
4, in. in diameter and from %4-in. up 
in length. 

A special stud welding control cabi- 
net includes a timer and air pressure 
regulator. Such accessories as an in- 
dexing table or an automatic vise can 
be easily plugged into outlets built 
into the cabinet. Power source for 
the control circuit is 110-volt, 60- 
cycle a-c, though the welder operates 
on d-c. 

An 18-in. throat depth is available 
with the welding head. The shut 
height of the head can vary from 
to 30 in. and the head itself can be 
rotated 360 deg around the main 
column. 

Dimensions of the stud welder are 
18 by 30 by 16 in., weight, 210 Ib. 
The control cabinet measures 2114 
by 16 by 28 in. and weighs 125 Ib. 

Stup Wetpinc Division. KSM 
Propucts, [Nc.. Merchantville. N. J. 


* 7 * 


Cast Welding Fittings 

New welding fittings of cast alloy 
steel have a greater wall thickness at 
all points than other fittings and 
added thickness at stressed areas, says 
the manufacturer. “Key-Kast” fittings 
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and flanges are also said to provide 
vreater structural strength and a 
larger allowance against corrosion 
and erosion. 

The new line meets ASA. ASME 
and ASTM standards and is avail- 
able in low and intermediate alloys as 
well as various types of stainless steel. 
\ boss is provided on all fittings for 
tapped openings. 

Key Co.. East St. Louis. Hl. 


* * 7 


Multiple-Duty Vise 


Tue “Multi-Vise”, a 28-lb steel vise, 
also does duty as a pipe wrench, a 
welding clamp, a welding positioner, 
a drill jig or an aligning tool. It can 
be easily removed from its bench 
plate and carried to another location, 
say, on a truck, a welding table or a 
plumber’s bench. Jaw capacity is 6-in. 
square, 5°%4-in. round. 

Available in three models, this vice 
has a 360-deg vertical swivel, a hori- 
zontal swivel or a double swivel on 
both vertical and horizontal axes. 

In the welding shop, a “multi-vise” 
will realign split frames and hold 
them rigidly for welding, will aid in 
layout work on sheet metal fabrica- 
tion, will aid in assembling or dis- 
assembling pipe or machinery. 

A 12-in handle hinges in a spindle 
to give high speed when opening or 
closing jaws as well as great leverage 
when a part must be tightly clamped. 

AMERICAN IMPLEMENT Co., 2523 
Taylor St.. Omaha, Nebr. 


Files around Curves 


NEw round abrasive file can be bent 
cold to almost any curve. It can be 
used to clean concave surfaces, to 
smooth pipe bends or to rasp off in- 


side surfaces in castings. The teeth are 
said to be a special non-clogging 
shape that will not fill up on lead, 
aluminum or plastic. 

Tec Imports, 14404 
Van Nuvs. Calif. 


* * * 


Addison St.. 


Special Welding Light 


WeLpors working in dark and con- 
fined spaces or aloft on towers at 
night can now obtain a useful special 
light to aid their vision. The “Arklit” 
consists of a portable electric light 
bulb in a shielded fixture attached to 
a magnetic base. It is connected to a 
welding electrode holder through a 
6-ft electric cord. The magnetic base 
permits the light to be positioned any- 
where on the metal workpiece. 

Idea for the “Arklit” came to John 
Salm, a weldor with 40 years’ expe- 
rience, in 1936 when he was welding 
four 160-ft high smokestacks at a 
Florida sugar works. Heavy trade- 
winds during the day forced Mr. 
Salm to commence his welding as 
early as 3 a.m., when the light was 
not sufficient for good welding. At 
that time, he made a makeshift light 
out of a locomotive bulb, socket 
holdes. clamp and electric cord. 

NORMAN SNYDER, 14 Genessee St.. 
Oneida, N. Y. 


SAFETY 
Git rece + 


THIS DEPARTMENT 
HAS WORKED 


DAYS 
WITHOUT 

A LOST TIME 
INJURY 


THE BEST PREVIOUS 
RECORD WAS 


DAYS 


DO YOUR PART 
HELP MAKE 
A NEW RECORD 


SAFETY RECORD SIGN acts as a 
constant reminder of days worked 
without a lost time injury and keeps 
up daily interest in record. Indus- 
trial Products Co., 2802 No. Fourth 
St., Philadelphia 33. 

(More New Products on Page 90) 


THE WELDING ENGINEER—January, 1952 





Courtesy National Electric Welding Machines Co. 


AUTOMATIC high-speed machine forms and seam welds 
Lubricating system is also automatic 


55-gallon drums. 


Case Example 1: high conductance 


Fine Wires Spot Welded 


Two case examples of low-capacity 
spot-welding jobs at Westinghouse 
Electric Corporation’s Lamp Divi- 
sion, Bloomfield, N. J., indicate the 
importance of accurate weld timing 
for delicate work. 

Case Example 1: This weld, being 
made between tweezer prongs, joins 
a 0.010-in. wire to a 0.010-in. nickel- 
plated brass sheet on a_ telephone 
switchboard lamp. Accurate weld 
time is essential to prevent wire burn- 
out and still make a good joint be- 
tween the high-conducting, copper- 
bearing materials being welded. The 
welding operation replaces a solder- 
ing operation that cost twice as much. 

The wire is of “dumet,” a borated, 
copper-coated, nickel-iron alloy. A 
short, high-voltage pulse is provided 


by a synchronous spot timer to break 
down the insulating borax coating. 
This unit is a one-half cycle weld 
timer designed to weld such high- 
conductance materials as aluminum, 
copper and copperplate. Besides pre- 
cision timing, the unit has a heat con- 
trol that enables welding current to 
be adjusted from 20 to 100% of full 
heat at one-half cycle. 


Case Example 2: low conductance 


Case Example 2: Accurate timing 
is also essential in welding such re- 
fractory metals as tungsten and mo- 
lybdenum. In this example, synchro- 
nous timing has improved quality 
and reduced rejects for the filament 
of a type WL-2400 automotive head- 
light lamp. Both legs of the lamp are 
welded simultaneously, using a syn- 
chronous timer designed for low-con- 
ductance materials. Weld time is 
adjustable from 1 to 10 cycles. 
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Courtesy Linde Air Products Co. 


PLASTIC coating is sprayed on a mild-steel tank to 
protect it against corrosive effects of muriatic acid 


Plastic Coating Flame-Sprayed 


TO USE as a container for muriati; 
acid, a tank 4 by 5 ft by 3'% ft deep 
was constructed from 14 and *4¢ in. 
mild-steel plate. No defects were 
noted in the tank after it had been 
holding acid for six weeks. 

Youre right! Something does 
sound funny about the above para- 
graph. We neglected to state that the 
tank was flame-sprayed with poly- 
ethylene plastic before it went into 
service. 

The job was done by the Southern 
Lead Burning Co., Atlanta. Ga. Be- 
fore being coated with polyethylene, 
the tank was sandblasted to: {1) re- 
move rust and other impurities and 
(2) roughen the surface to improve 
the mechanical bond between the 
metal surface and the flame-sprayed 
coating. 

A flame-spraying gun was used to 
apply the polyethylene and also for 
preheating, which is necessary in 
polyethylene flame-spraying. After 
the preheating, a coating approxi- 
mately 0.05 in. thick was applied, 
several passes being needed to build 
up the coating to this thickness. The 
speed of the flame-spraying on each 
pass was comparable to the speed of 
paint spraying. 

The coating was tested for porosity 
with a spark gap tester. Since poly- 
ethylene is thermoplastic, the coating 
could have easily been patched if any 
porosity had been discovered. How- 
ever, no porosity could be found. 
Moreover, tests after six weeks of 
muriatic acid service showed no cor- 
rosion of the mild-steel plate, no 
damage to the tough, flexible coating. 
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TRANSFORMER MAKER FINDS 


Continuous SAVINGS 


IN STUD APPLICATION 


SUED 
Newel? 


WELDING 


Split-second welding of studs to distribution transformer housing. Note 
ease with which operator uses portable Nelweld gun to weld to plate. 


Continuous production savings —in fabricating 
time, in materials used and in release of produc 
tion equipment—describes the Nelweld advantages 
gained by a manufacturer of power transformers 

Nelweld methods and the light-weight, portable 
Nelweld gun enable workmen to install studs in any 
position on the work at a rate of 4 or 5 per minute 
These same methods save time and materials by 
eliminating drilling and tapping procedures for 
threaded studs, and reinforcing of light gage cas- 
ings to obtain tapping depth. 

This results in reduced materials handling, lighter, 
stronger, and more weatherproof casings, plus the 
release of production manpower and equipment 
to other work 

Manufacturers everywhere are replacing time-con- 
suming procedures (and the resulting tie-up of 
drilling and tapping equipment ) with modern, fast- 
production Nelweld methods. The same advantages 
can improve your production efficiency. 





For complete inf ion on the ad 9 
of Nelweld as applied to your fabricating 
problems, contact the nearest Nelson of- 
fice or write Dept. w-1, Lorain, Ohio. 


Payee N/ELWELD 
ame ag 
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ALLOYS 


TEAMED WITH 
DISTRIBUTORS 


for Speed 
for Serice 


@ Industry has done 
more and gone further 
ahead because of the 
great growth and im- 
proved technical facil- 
ities of welding supply 
distributors. The prog- 
ress and prosperity of 
industry have been par- 
ticularly aided by dis- 
tributors specializing in 
bringing to the job the 
problem-solving metal- 
lurgical and laboratory 
resources of their sup- 
pliers of Alloys and 
Fluxes for welding, 
brazing, soldering, tin- 
ning and cutting. 


PATRONIZE YOUR 
LOCAL DISTRIBUTOR 


Ask for new All-State 32-page 
booklet—a Buyers Guide to the 
complete line of All-State Alloys 
and Fluxes. 


ALL-STATE 


WELDING ALLOYS CO. INC. 


White Plains, N. Y. 








DIVISION OF GREGORY INDUSTRIES, INC., LORAIN, OHIO 
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ENGINEERING DATA SHEET No. 136 


THE WELDING ENGINEER'S 
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tools subject to abra- 
sion and severe im- 
pact 


TYPICAL 
APPLICATIONS 


Tractor rollers and 
idlers; dredge pumps 
and cutters; bucket 
lips and teeth; rock 
crushers; steel mill 
wobblers; sheepsfoot 
tampers; etc. 


Electric AC 


VICTOR htard- 


Facing Alloys give 
you faster applica- 
tion, smooth depos- 
its, longer wear. 
Order from your 
VICTOR dealer TO- 
DAY. 




















MOO 








f 
HARD-FACING | tec“ 


ALLOYS | areucations 


Hand shovels; coal 
cutter bits; auger 
points; shredder 
knives; screw convey- 
ors; pug mill blades; 





VIGloniuE 


for severe abrasion 


TYPICAL 
APPLICATIONS 


Bulldozer tips; grader 
blades; scarifier teeth; 
posthole augers; ditcher 
teeth; oil drilling bits; pug 
mill knives; asphalt mixer 
blades; etc. 


Gas and Electric AC-DC 


ensilage knives; plow 
E shares; drill bits; etc. 


Gas and Electric AC-DC 





VicIOR EQUIPMENI COMPANY 


3821 Santa Fe Ave. 
LOS ANGELES 58 


844 Folsom Street 
SAN FRANCISCO 7 


1312 W. Lake St. 
CHICAGO 7 
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FREE LITERATURE— 


Catalogs - Booklets - Bulletins 


l NEW WELDING COUPLING— 
Tube Turns, Inc., Louisville 1, Ky. 
Literature tells about the new “SF” (scale- 
free) welding coupling that is claimed to 
eliminate welding spatter from piping sys- 
tems. Its tongue-and-groove design and oth- 
er improved features are pictured and their 
purpose explained. See page 60. 
2 HARD-FACING APPLICATIONS— 
American Manganese Steel Div., Chi- 
cago Heights, lll. Printed on heavy paper, 
a new rod selection guide for Amsco hard- 
facing products tells the proper alloy for 
more than 65 separate applications in agri- 
culture, metal-working, mining, crushing, 
excavating, materials handling and power 


transmission fields. 
3 TOGGLE CLAMPS—Detroit Stamp- 

ing Co., Detroit 3. 16-page bulletin 
52-A tells the whole story on “De-Sta-Co” 
toggle clamps for holding weldments in ac- 
curate alignment. Many different sizes and 
models of clamps are presented in outline 
drawing and photo, including stationary and 


portable types. 
4 STUD WELDER—KSM Products, 

Inc., Merchantville, N. J. Single- 
sheet bulletin tells about a stud welder for 
production line work, its timing control, 
air pressure regulator and power require- 
ments. Such accessories as an indexing ta- 
ble are discussed as are the higher welding 
rates thus possible. See page 62. 


HOW TO ORDER: Fill out one of the 
small card sections completely (name, 
address, your company, etc.) for each 


i 


ave. Each card section must be com- 


iece of literature you would like to 


pletely filled out; do not use ditto 
marks. Each circle must contain the 
number that appears with the item on 
which you desire further information. 


Write in circle number of item 
describing one catalog wanted ai O 
Your Company O72 s. TF: Ga . 
Nome Toh mn. Smith . 
Address 32 Lik, A LAWS. Ave: 
Chieag % ZMinais tiebnyinger 
THE WELDING ENGINEER 


CARDS NOT GOOD 
AFTER APRIL 1, 1952 


A Welding Engineer Reader Service 


5 SPOT WELDERS—Peer, Inc., Weld- 

ing Equipment Div., Benton Harbor, 
Mich. 12-page, two-color bulletin gives con- 
struction details and operating advantages 
of Peer spot welders, foot-operated, hand- 
operated, air-operated rocker arm and press 
type models. Data on electrode forces, elec- 
trodes, copper horns and water-cooled hold- 
ers is included. 


WELD CLEANING HAMMERS— 

Atlas Welding Accessories Co., De 
troit. Single-sheet, two-color bulletin fea- 
tures the “Re-Bit” replaceable bit weld 
cleaning hammer and chipping tool. Special 
designs for better cleaning efficiency are 
diagrammed and explained. Also shown are 
six models of “Tomahawk” chippers and 
symbol hammer. 


r | GAS WELDING CATALOG—Victor 
Equipment Co., San Francisco 7. 64 
page super-complete catalog of gas welding 
and cutting equipment covers everything 
from “A” (adapters) to “V” for “Victrom- 
eters” (industrial flowmeters). Diagrams, 
listings, photos, three-color illustrations and 
tables describe every piece of equipment, 
accessory, coupling, hose, cleaner and bush- 
ing used with welding equipment. 
8 DESIGN FOR WELDING—Linde 
Air Products Co., New York City 17. 
20-page illustrated booklet describes the 
economies of good welding design. Included 
are reprints of papers by G. F. Nordenholt, 
editor of Product Engineering, and R. H. 
Bennewitz of Linde. A summary of stand- 
ard welding symbols is also included. 





THE WELDING ENGINEER will request manufacturers to send readers the 
literature in which they are intwrested. Two post cards are printed here, each 
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9 METAL CLEANING — American 

Chemical Paint Co., Ambler, Pa. 
4-page data sheet No. 3-1-1-2 tells about 
“Deoxidine” metal cleaner and rust remov- 
er for weldments, sheets, forgings, dip 
cleaning, spray or brush application. Other 
company products for tréating and protect- 
ing metals are also listed. 


10 WELDING DESIGN—Eutectic 
Welding Alloys Corp., Flushing, N. Y. 
Fourth edition of Eutectic’s Manual of 
Welding Design and Engineering contains 
72 pages including 62 new photos and 132 
new drawings besides tables on melting 
temperatures, corrosion factors, physical 
properties and application data for welding 
cast iron, steel, copper, brass, aluminum, 
nickel, magnesium, etc. 


] MOVABLE FRAME PRESS—Dake 
Engine Co., Grand Haven, Mich. 
Bulletin No. 269 tells about Dake movable 
frame presses for pressing, bending, straight- 
ening parts so bulky they must be moved 
by overhead crane. Operating advantages 
in the various capacities are described. See 
page 90. 
a 


l ULTRASONIC TESTING — Sperry 
Products, Inc., Danbury, Conn. Bul- 
letin 50-115 tells about Sperry field service 
with the “Reflectoscope” and “Reflecto- 
gage” non-destructive testing equipment. A 
lab service is offered when it’s possible to 
ship materials to Danbury. The ultrasonic 
equipment is used to inspect check welds 
and make maintenance checks on axles, 
bearings, and pressure vessels. 
] SILVER CLAD METALS—Ameri- 
can Silver Co., Flushing 54, N. Y. 
4-page bulletin explains how good silver 
brazed joints and simplified silver brazed 
assemblies can be obtained by using metals 
clad with a silver brazing alloy. Applica- 
tions shown are tubing, hollow blades, car- 
bide tool tips and radio tube assemblies. 
14 ALUMINUM BRONZE ALLOYS— 
Ampco Metal, Inc., Milwaukee 46. 
Revised bulletin PI-3 in two colors gives 
valuable information on aluminum bronze 
alloys for corrosion-erosion resistance. Cavi- 
tation-pitting data, physical and chemical 
properties are tabulated as well as appli- 
cations on pumps, valves, pipes, tube 
sheets, etc. 
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15 WELDING POSITIONERS—Worth-. 
ington Pump and Machinery Corp., 
Dunellen, N. J. 40-page bulletin R-210D is 
an excellent presentation of the advantages 
of positioning weldments and includes 
many fine photos and diagrams that explain 
each advantage. Positioners ranging in ca- 
pacity from 100 to 40,000 lb are shown in 
actual use and are accompanied by com- 
plete specifications as to power, speed, flex- 
ibility and special features. Two tables on 
proper working speeds and load capacities 
are noteworthy. 


l ELECTRODE SELECTOR—General 

Electric Co., Schenectady 5, N. Y. 
Condensed information on recommended 
electrodes for the welding of mild steel, 
stainless, low hydrogen low alloy steel, high 
tensile steels, cast-iron and bronze is hand- 
ily provided in a new electrode selector 
chart GEC-657B. Comparison lists of vari- 
ous manufacturer’s electrodes are included. 


17 FAST WELD GRINDING —Nu- 
Matic Grinders, Inc., Cleveland 3. 
Two bulletins give operating principles and 
performance data on air-inflated grinding 
and polishing wheels for the weld and foun- 
dry shop. Specifications and abrasive-belt 
information are also listed. Page 60. 


l HEALTH IN WELDING — Metro- 

politan Life Insurance Co., New York 
City 10. 30-page booklet Health Protection 
in Welding is a complete, though brief dis- 
cussion of the ventilating, protective cloth- 
ing and eye protection devices necessary 
for good health in welding. Subjects cov- 
ered include poisonous fumes, leather cloth- 
ing and tinted goggles and eyeshields. 


1 HOBART FACTORY—Hobart 

Brothers Co., Troy, O. 40-page pock- 
et-size booklet is a pictorial record of all Ho- 
bart production, research, experimental and 
development facilities. Photos show materi- 
als in process from the warehouse, through 
punch and forming presses, through wind- 
ing department and down final production 
line. 


2 PLASTIC COVER LENS—Therma- 
cote Co., Los Angeles 21, Calif. Test 
results published by California Testing Lab- 
oratories show the outcome of experiments 
under simulated welding conditions of plas- 
tic-coated lenses versus all-plastic lenses. 
Data and photos show the comparison. 


2 HARD-FACING ELECTRODES— 

Mir-O-Col Alloy Co., Inc., Los An- 
geles 31. Electrode comparison chart tells 
about eight Mir-O-Col hard-facing rods and 
electrodes for eight specific applications. 
Nineteen other makes of hard-facing elec- 
trodes are also listed for the various uses. 


22 HOW TORCH WORKS—National 

Welding Equipment Co., San Fran- 
cisco 5. Handy book for gas welding stu- 
dents is a simple treatise on how a welding 
torch works. Unique illustrations depict the 
mixture of gases, the different types of 
flames, etc. 


2 HARD-FACING ELECTRODES— 
Stulz-Sickles Co., Newark 5, N. J. 
Tips are given on using Seaco a-c/d-c hard- 
facing electrodes for maintenance on ham- 
mermill hammers, carbon or alloy steels, 
new manganese steel on shovel teeth, etc. 





Welded steam generator drum 
for heating and low-pressure services. 


ECAUSE radiography proves it sound, 
welding can be used for making better 
pressure vessels. And with results such as these: 
In these steam boilers approximately 15% in 
weight was saved—costs dropped 10% to 20% 


dependent on design pressure. 


Easy to see, isn’t it, how radiography opens 
new fields for welding—why it increases 


business. 


Radiography ... 


another important function of photography 


Dependability up —- 
cost and weight 
down— 


thanks to 
RADIOGRAPHY 


Radiography is quick to detect any serious 
lack of fusion or gas porosities in a weld. It 
can help you make sure only top-quality work 
leaves your shop. 

If you would like to know more about how 
it can help you, get in touch with your x-ray 
dealer and talk it over. 

EASTMAN KODAK COMPANY 
X-ray Division . Rochester 4, N. Y- 


TRADE-MARK 





100 MILES OF WELDED seams join plates of 666-ft 
Munson, shown at recent launching 


hull of John CG. 


NEWo 


“Jungle Jim” Welder 
Helps Build the Munson 


A BIG submerged-are welding rig 
known as “Jungle Jim” speeded the 
completion of the John G. Munson, 
606-ft self-unloading limestone car- 
rier built at Manitowoc, Wis.. before 
winter sealed the river. Launching 
was right on schedule (Nov. 28) be- 
cause the big welder and a score of 
are welders joined the plates faster 
and better than would otherwise be 
possible. 

A massive machine in its own right, 
“Jungle Jim” looks more like a lift- 
ing crane than a conventional auto- 
matic welder front cover). It 
carries submerged-are welding equip- 
ment on the vertical mast near the 
operator. Tall cylinders near the rod 
coils serve as hoppers for the granu- 
lar shielding flux. 

The Munson is the largest ship ever 
built at the 80-year-old yards of the 
Manitowoc Shipbuilding Co. and the 
largest of seven ships owned by the 
Bradley Transportation Co.. a U. S. 
Steel subsidiary. It will carry lime- 
stone down to lower lakes ports steel 
mills from limestone quarries at Cal- 
cite, Mich. Taking some 650,000 man- 
hours of labor to construct. the big 
self-unloader contains more than 100 
miles of welded miles of 
piping, and 180,000 rivets. It also in- 
volved the use of 1.033.000 board 


(see 


seams, © 


feet of timber for staging. blocking, 
shores, etc. 

The old system of building a ship 
piece by piece was abandoned in the 
construction of the Munson. Instead, 
a system of prefabricated parts was 
adopted. The breakdown into subas- 
semblies consisted chiefly of huge 
sections of the hull’s double bottom, 
side tanks and transverse arches com- 
plete with the spar deck plating be- 
tween the hatches. The largest single 
unit to be subassembled was the stern 
section, a 127-ton section built upside 
down to facilitate welding. The Mun- 
son’s 12-ton rudder (being welded in 
this month’s cover illustration) is 
built upon a skelton of flame-cut 
steel plates varying in thickness from 
34 through 11% in. The rudder is 2 ft 
thick, 11 ft long and 24 ft high. 

Launching was a_ colorful 
mony, with music provided by the 
Manitowoc Marine Band and more 
than 10,000 spectators watching from 
the banks and specially built bleach- 
ers. Hundreds of children were pres- 
ent because schools had been let out 
for the big event. Television, radio, 
newsreel, newspaper and magazine 
representatives were on hand to rec- 
ord the launching. A special train 
from Chicago brought 162 press rep- 
resentatives, U. S. Steel executives 
and other guests to the scene. 

Self-unloaders are so called because 


cere- 


they carry their own unloading gear, 


HEFTING some electrodes at Saginaw Welding Supply 
open house: Bill Rice, Bob McCracken, Milan Wagner 


usually a conveyor belt and boom ar- 
rangement. They are not dependent 
on dock equipment or dock workers. 
The Munson is the largest such ship 
on the Great Lakes and will carry 
20,000 gross tons of limestone at a 
speed of 16 mph. A coal burner, it is 
powered by a 7,000-hp turbine en- 
gine. It will go into service this year 
shortly after its scheduled test run in 
April. oN elas 
Saginaw Welding Supply 

Entertains NWSA Visitors 

Co-owNeERS Jim and Rose Alcock of 
Saginaw Welding Supply Co., Sagi- 
naw, Mich., played host and hostess 
to some 150 guests, most of whom 
were attending the zone meeting of 
the National Welding Supply Associ- 
ation in Detroit at that time. 

The Alcocks have been in business 
only nine years but in that time have 
grown from a 1,000 sq ft location to 
a present building space of 7.200 sq 
ft. Though the business was started 
with $1,500 capital, present stock is 
valued at $52,000 and the annual 
business volume is more than $330.- 
O00. 

In 1945, Mr. Alcock joined the 
new firm of Wolverine Gas Products, 
Inc., as vice-president and treasurer. 
This company makes acetylene, oxy- 
gen and nitrogen for industrial uses. 

“Visible merchandising” is a spe- 
cial technique in the Alcock welding 
business (see THE WeLpING ENct- 
NEER, May, 1949, page 22). The firm 
is a pioneer in the methods of putting 
welding accessories out where they 
can be seen and sold in a hurry. 

Alcock is a past zone vice-president 
and director of the National Welding 
Supply Association and is a_ past 
president of the Saginaw Exchange 
Club. 
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RWMA to Give 

$2,250 in 1952 Contest 

THE 1952 prize paper contest of the | 
Resistance Welder Manufacturers As- | 
sociation will offer a total of $2,250 
in prizes for outstanding papers on 
resistance welding. Men in industry 
or in research laboratory work may | 
compete for a first prize of $750, a | 
second prize of $500 and a third | 
prize of $250. Papers from a univer- | 
sity source (the author being an in- | 
structor, graduate student or research 
fellow) are eligible for a $300 prize 
and a $200 one. Undergraduate stu- 
dents may submit papers for a $250 
award. 
The contest is open to anyone with- 
out restrictions in the above catego- | 
ries in the United States, its posses- 
sions and Canada. The judges will be 
appointed by the American Welding 
Society and awards will be made at | 
the 1952 fall meeting of the AWS. | 
For complete details and contest rules, 
write to the RWMA, 1900 Arch St., | 
Philadelphia 3. 


DryRod 
Electrode Oven 


gives A-way savings to users of 


low hydrogen, stainless steel electrodes 


For a few cents a day DryRod 3 
protects mineral coatings against os 
moisture absorption. Gives you 

a low-cost system of control for 

better welds at point of use. 


Faster welding— 

preheating plus drying gives elec- 
trodes consistent quality : 
, . higher production per hour . . . 
Welded Off-Highway Trucks saci inal iain: 


Made at California Plant 


FEATURING an automatically welded L 
frame, the first Mack off-highway 


4 Efficient, safe storage— 


Stops red scrap loss— orderly, convenient, mobile. ..pro- 


normal temperature range (175- 


truck assembled on the Pacific coast 
recently rolled from the production 
line of the Wooldridge Mfg Co., Sun- 


325°F) safe-holds freshly unpack- 
aged rods. Higher range (325- 
550°F) re-bakes those exposed to 
humidity for longer periods. 


vides electrodes in the right con- 
dition at time and place needed. 


First in the field and designed 


with assistance of electrode manu- 
facturers, DryRod is saving 
money and time for leading fabri- 
cators across the country. Write 
NOW for all the facts. 


nyvale, Calif. Under a five-year con- 
tract signed last year with Mack | 2. 
Trucks, Inc., New York, the Sunny- 
vale company has been making weld- 
ed frames for the trucks for several 
months. Most of the welded frames | 
will be assembled by Wooldridge into 
four models of off-highway trucks 
with the excess going east for assem- 
bly there. 

The 200 hp, 15-ton capacity “first” 
is the smallest Mack model that will | 
be assembled by Wooldridge; the 
largest will be a 400 hp, 33-ton ca- 
pacity truck. Wooldridge has exclu- r 
sive distribution rights in 10 western dk eae 


states under the Mack contract. S SSS tion... oven is 
> S always convenient 
to welders for re- 

plenishing stock. 


eainene they’re perishable 


Pbilip Roden 0. 


Eliminates costly rework— 
with dry coatings you can be 
sure of high quality welds. Stops 
pat Bac te cracking, X-Ray po- 


rosity, —— welds, rework. 


How DryRod System of electrode control saves you money 





Packaged they're safe 





1-POINT STORAGE 


| Once sealed cor- 
| tons are opened 
jand electrodes 
| placed in the Dry- 
Rod, protection is 
automatic... 
original “baked- 
in” quality is con- 


Always ready for convenient use 


Army Award Given WRITE FOR FULL 


NPA Welding Official 

Preston M. Hall, Rogers Heights, 
Md.., awarded a Certificate of 
Appreciation by the Department of | 
the Army on Nov. 13. Hall, who was 
honored for representing the welding 
industry in a mission through Swed- 
en, England and Germany after World 
War II. presently administers the re- 
welding program for the 
Production Authority. 


INFORMATION 


Philip Roden Co. 
1721 E. Lake Bluff Bivd., Milwaukee 11, Wis. | 


Send bulletin DR-1A, describing T | 
CJ 300 Oven 2 
C) peratures for various types of mineral- 

coated electrodes | 


Nome____ 


was 


Send chart showing recommended tem- | 


Company____ . , | 
1721 E. Lake Bluff Bivd. Address - - | 
| 


sistance 


National 


Milwaukee 11, Wis. ___ State . 
PR-2 DryRod — Trademark 
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EASY-FLO aa. = & 


WELDING two edges of socket 
A whale of a lot of EASY-FLO is used in gun avoids scrapping entire assembly 


production because—this low temperature silver Mechanic Earns $1,000 
brazing alloy just naturally makes joints fully as With Welding Suggestion 
strong and resilient as solid metal. In fact, the Savinc Trans World Airlines money 
ae on aircraft engine parts earned mas- 
metal usually breaks before the pam. ter mechanic Jay Losey a thousand 


: : . . F dollars ‘before taxes). When Losey 
Today, EASY-FLO is helping produce all kinds 


installed engine exhaust collector ring 
of war guns, big and small, and sporting rifles, ball sockets he noticed they had two 


. . . separa ; le ‘Ts of "Le aro e 
shotguns and pistols. Below is just one example age Regge a pg earn her 
of the kind of jobs on which EASY-FLO excels. 


the outer metal lip was broken, flared 
out and the socket wasn’t worth sal- 
Outed phites and date courtesy of vaging. By welding the two metal 
g Crosman Arms Co., Inc., Rochester, N. Y. lavers together before the socket was 


installed. mechanic Losev found that 
EASY-FLOW Shim gg the entire socket was reusable after 
ane overhaul. says Aviation Week, a 

McGraw Hill publication. 


* * * 
Automatic Welding Service 
Offered by Caterpillar Dealers 





Within the last year, it has been 
— ; proved feasible to resurface track 
CROSMAN CO. PISTOL links automatically because of the de- 
Cc : cain te velopment of equipment to correctly 
ie ne — . space the deposits on the assembled 
pressed into tube and ac- : links. Rebuilding of track link assem- 
curately positioned with lo- 2» blies by the use of submerged-are 
cating pin. Assembly is in- welding is now being done through 
duction heated and '/," the dealer outlets of Caterpillar Trac- 
veer 2 tor Co. Previously, it was necessary 
EASY-FLO — hand fed ~ to take apart the links and hard-face 
around pin. Front sight is each by hand. 
brazed to tube with EASY- About a year ago, Caterpillar deal- 
FLO shim preplaced under ers began resurfacing tractor rollers 
sight before heating and idlers on a ‘round-the-clock basis. 
9 : This is accomplished on a rotating 
positioner with a  submerged-are 
GET THE WHOLE STORY IN BULLETIN 20 welding machine mounted above it. 
This bulletin is a “must” for metal prod- ' \utomatic equipment for the links, 
uct designers and production men. It ex- iowever, is another matter and is 
: presently at a low production rate 
plains why speed, strength and economy because of shortages of component 
I Y Sf § ) £ I 


are inherent in EASY-FLO brazing— pa 
and it’s packed with useful information 


Sutton-Garten Company 
To Distribute Tuffaloy 


WELDING Sales & Engineering Com- 
pany, Detroit, maker of “Tuffaloy” 


7 MAN OFFICES end PLANTS resistance welding products, has ap- 
HANDY & HA sxceonea ere 
pro 
c 


on joint design and fast production braz- 
ing methods. Write for a copy today. 


pointed the Sutton-Garten Co., In- 
4 7 AND, OMIO dianapolis, Ft. Wayne and Richmond. 
General Offices: 82 Fulton St., New Veeck 38, 0.¥. LOS ANGELES, CAL Ind.. as exclusive distributor for In- 

AGENTS IN PRINCIPAL CITIES VORONTO. CANADA diana. 
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W elding Saves 14% 


Turbine Casings 


re general trend in turbine design 
s toward a reduction in overall 
weight and cost by use of welded 
plate steel construction and by in- 
creasing the casing inlet velocities, 


said W. J. Rheingans recently at the | 


annual meeting of The American So- 
ciety of Mechanical Engineers. Mr. 
Rheingans, who is manager of Allis- 
Chalmers’ hydraulic section, talked 
before the hydraulic session of the 
\tlantic City meeting. 

Use of welded plate steel for spiral 
cases in place of cast steel has shown 
possible savings of 14% in overall 
weight and 13°% in total cost of the 
turbine, he said. The finished welded 


plate steel casing weighed 30% less | 


than the cast steel casing and cost 
20‘7 less to manufacture. , 

Overlays of stainless steels and 
aluminum bronzes are being used to 
resist pitting corrosion and erosion 
on turbine components built by a-c. 
Experiments are being made using an 
inert-gas-shielded welding process to 
make stainless overlays. Advantages 
are said to be a reduction in welding 
time, slightly less cost and smoother 
zone vice-president, presided over the 
grinding. 

* 7 


Air-Inflated Grinders 

Boost Production Marks 

\ NEWLY developed grinder having 
an inflatable body is claimed to have 
lifted produc tion of sheet-metal parts 
by as much as 500% at Arrow Enter- 
prises, Cleveland. The firm formerly 
used flat sanding discs to remove ex- 
cess weld metal on the corners of 
boxes and other shapes. This necessi- 
tated a rough finish with No. 24 grit 
and then a switch to No. 20 grit for a 
finish operation. 

With a single grit size (No. 60) 
and the air-inflated grinding wheel. 
the same job is done much faster and 
leaves no swirl marks as did the sand- 
ing dises. An additional advantage of 
the new grinding wheel is its inability 

chatter or bounce under pressure. 


* * * 


New G-E Distributor 
for Macon, Georgia 


WeLpING Supply and Service Co., 
Macon. Ga., has been appointed a 
distributor for electrodes. welders and 
accessory items of the General Elec- 
tric Welding Department. A G-E dis- 
tributor in Atlanta for many vears. 
the Welding Supply and Service Co. 
began operating from its new Macon 
store in November. M. T. Wilcher 
and C. A. Walker will be in charge 


of the new distributorship. 





Make Quick and Lasting Repairs with 


BRIDGEPORT’S No. 192 
LOW FUMING BRONZE ROD 


Braze welding is one of the most economical and fastest ways to get broken 
or cracked parts back on the job, often stronger than originally designed. 
This high pressure water pump frame for a rod extrusion press was repaired 
with Bridgeport’s No. 192 Low Fuming Bronze Rod in short order and 
returned to service with minimum shut-down loss. 

Braze welding eliminates over-all preheating. The break is cleaned and 
prepared, then heated only to redness. Besides its excellent “‘filling’’ and 
“tinning’’ action, Bridgeport’s No. 192 Low Fuming Bronze Rod produces 
a clean, non-porous deposit with very high tensile strength and good 


shock and wear resistance 
“Bronze Welding Alloys’ booklet contains a wealth of information on 
braze welding, and the many Bridgeport welding alloys available. Write 


for your copy, today. 


i> BRIDGEPORT BRASS COMPANY 


Bridgeport” ®\49epert 2, Conn Established 1865 
Yo” Mills at Bridgeport, Conn., and indianapolis, ind 


In Canada: Norande Copper and Brass Limited, Montrea 





1 j—___# 
(Gm U- Lili “1 ya T 1» proouct oF 


BRIDGEPORT BRASS 
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NO 

MATTER 

WHAT 
METALS... 


there’s a 


TINT leer 4late 


SILVER 
COPPER 
BRASS 
STAINLESS STEEL 
BRONZE 
STEEL 
NICKEL 
CHROME ALLOYS 
GOLD P 
TOOL STEEL 
CARBIDE 
sINCONEL 


GB FLUXES 


@ 


alloy and flux 


telaaleliatehitelamiatehi 


Every day more and more fabri- 
cators are learning that GB Sil- 
ver Solder with GB Flux makes 
an unbeatable production team 
for low temperature brazing. 


From the GB line of six standard silver solders 
you can select the one which will fully meet 
your production specifications. Yes, with 
GB Silver Solders you get sound, low-cost joints 
on virtually any ferrous or non-ferrous metal. 


GB Standard Silver Solders: 


GB No. 50 Silver Solder, melting range 1160-1175°F 
GB No. SON Silver Solder, melting range 1240-1260°F 
GB No. 45 Silver Solder, melting range 1125-1145°F 
GB No. 41 Silver Solder, melting range 1125-1160°F 
GB No. 35 Silver Solder, melting range 1130-1270°F 
GB No. 31 Silver Solder, melting range 1130-1300°F 


For special jobs where special silver solders are 
required, GB offers you competent technical 
assistance, backed by over 80 years of experi- 
ence in alloying and refining precious metals 


GB DATA BOOK 


The physical properties and 
appearance of a brazed joint 
are controlled to alarge degree 
by the flux which is used. For 
this reason it will pay you to 
teom-up GB Fiux with GB Sil- 
ver Solder — they were devel- 
eped to produce maximum 
results when used together 


GOLDSMITH BROS. SMELTING AND REFINING CO. 


Here's real factual data on all 
of the important phases of low 
temperature brazing. You can 
get a free copy from your GB 
Distributor — Write us and a 
copy will be forwarded to you 


1304 W. 59th Street, Chicago 36, Illinois 
Suppliers of Precious Metals to Industry Since 1867 





FrOmT 


JOIN THE MARCH OF DIMES = 


| March of Dimes Needs 


Bigger this Year 

THe National Foundation for Infan- 
tile Paralysis has to enlarge its 1952 
drive from two weeks to a full four 
weeks this vear, because of the severe 
polio incidence in the last three years. 


| The drive for funds will last from Jan. 


2 to Jan. 31. The final 1951 figures 
aren't in yet, but the 1950 epidemic 


| struck 33,551] children and adults. 


* - . 
Heat Starts Cylinder 
on Jet-Propelled Flight 


A 35-LB carbon dioxide fire extin- 
guisher recently proved to bystanders 
that compressed gas cylinders should 
always be kept away from the hot sun 
or indoor high heat sources. This par- 
ticular extinguisher was placed in an 
upright position in a scorching sun. 
Because of the pressure rise from the 
heat, the gas control presumably frac- 
tured. 

The cylinder took off like a bat, 
straight up with its carbon dioxide 
jet propelling it like a rocket. The 
heavy cylinder traveled 115 ft, struck 
a piling, traveled another 50 ft and 
during the course of travel went as 
high as 30 ft in the air before it 
finally struck a building. Fortunately, 
no one was in the path of flight, says 
the National Safety Council News 
Letter, which reported this item. 


* * * 
Monthly Rental Available 
on Inert-Gas Stud Welding 


Tue Shielded Stud Welding Co., 124 
West Fourth St., Los Angeles 13, has 
announced a new licensing agreement 
for its process of inert-gas stud weld. 
ing. This process is claimed to make 
quality welds on aluminum, stainless 
and other metals including mild steel. 
To use the process, the customer pays 


_a monthly charge for a patented 


adaptor necessary to the operation of 
the process. 
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Birmingham NWSA Meeting 
Attracts 40 Delegates 


Tue Bankhead Hotel in Birmingham, 
Ala., was the scene Dec. 4, of the 
southeastern zone meeting of the Na- 
tional Welding Supply Association. 
More than 60 distributors and manu- 
facturers were present. W. A. Rice, 
zone vice-president, Virginia Welding 
Co., Charleston, West Va., presided 
over the get-together. 

R. C. Fernley, NWSA secretary and 
R. S. McCracken, Jr., national presi- 
dent, outlined the activities and ad- 
vantages of the association to the 
Birmingham meeting. A round table 
discussion followed concerning the 
effects of the defense program on 
welding distributors. Leslie P. Beaver, 
Jr., Beaver Welding Supply Co., 
Memphis, Tenn., gave his views on 
the proper ways to select, hire and 
train salesmen. 

The lively association luncheon 
was topped off by a talk on “Taxes 
in your Shirt Tail.” The speaker, J. D. 
P. Arnold, of F. Hopkingson Smith 
and Co., Birmingham, pointed out 
that there were 232 taxes on a shirt. 
Everyone present got a new slant on 
the tax situation (see THE WELDING 
ENGINEER, page 31, this issue). 

After lunch, Ted B. Jefferson, edi- 
tor of THe Wetpinc Encrnerr, Chi- 
cago, pinchhitted in a talk on the im- 
portance of keeping up on the new 
welding developments. Glenn Gar- 
man, Purity Cylinder Gases, Grand 
Rapids, Mich., past president of 
NWSA, was the second substitute 
speaker of the afternoon and led a 
discussion on how distributors can 
advance welding developments. An 
effective method of cylinder control 
and demurrage billing was presented 
by another pinchhitter, George Wat- 
kins, Welder Supply Co., Richmond, 
Va. J. L. Kirk, Bashlor-Sowers Weld- 
ing Service, Inc., Bluefield, West, Va., 
closed the program with an excellent 
talk on why his firm uses direct mail 
advertising. 

Nine new members enrolled at this 
time include: Mid-South Oxygen Co., 
Memphis: L. S. Jullien, Inc., Wash- 
ington, D. C., Welder Supply Co., 
Nashville. Tenn.: Jones Welding Sup- 
ply, Roanoke, Va.; Lee Supply Co., 
Lynchburg, Va.; Glendale Optical 
Co., New York City; Downs Welding 
Equipment Co., Chattanooga; Wil- 
liams Auto Parts, Decatur, Ala. and 
Standard Welders Supply, Memphis. 

All present agreed that it was the 
most successful zone meeting for the 
southeast states that had yet been 
held. Every delegate returned to his 
welding business with new ideas on 
promotion, accounting and advertis- 


ing. 
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STAINLESS STEEL 

has great strength . . . but its strength 
is limited by the quality of welds 
which seal the joints. In all kinds of 
manufacturing—military work in 
particular—stainless is being used 
more widely. If you weld stainless, 
choose electrodes with care. 


PAGE STAINLESS STEEL 
ELECTRODES, AC or DC, givea 
stable arc under all conditions. 


The metal flows smoothly. Slag is clean 


and easily removed. The coating 


resists cracking down to very short 
stubs. Now available in 10-lb. lined, 
hermetically sealed metal cans which 
can be reclosed. Be sure... specify 
Page Stainless Steel Electrodes. 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, 
los Angeles, New York, Philadelphia, Portland, 
Sen Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 


AMERICAN CHAIN & CABLE 





CYLINDER VALVES 











FOR OX 
Designed, : 
sures and sev , 
replaced with cy 
essary: 
ositive 
standard, 
special order. 
i a1 ti 
OR ACETYLENE — seat 
F dmium plated steel ste petee d 
mium- 
pose rust and wear. = 
iti ut-off. 
“i n assures positive s 
t10 


ARBON DIOXIDE 
Available with dia 

type constructio 

ise with high press ; 
disc safety device: 


\l-nose sea 


FOR C 


use 


ing 














RESO 





POINTING out uses of stud weld- 
ing on boxears is H. M. Eaton, 


Jr., railroad sales manager 


| Nelson Stud Welding Holds 

| Coéperation Conference 

| GREATER understanding and a clearer 
perspective of its business was the 
goal planned by Nelson Stud Welding 
Division. Gregory Industries, Inc.. 
for a recent meeting of its executives 
and its professional counselors (law- 
yers, auditors, insurance counsel, key 


| suppliers, ete.). George E. Gregory. 


president of the Lorain, Ohio, firm. 
conceived the idea as a “professional 


| service conference.” to see if a small 


business could get the same broad, 
interested cooperation from its spe- 
cial advisors as the big corporation 
gets from its full-time experts. 

The 23. participating conferees 
spent a full twelve-hour day discus- 
sing carefully planned factual state- 
ments. At first. some conferees doubt- 
ed that anything useful could come 
from such a “merry-go-round.” By 


the time the group broke up, how- 


ever. several of the most outspoken 
skeptics had come up with ideas and 
stud welding applications that have 
kept Nelson engineers busy ever since. 
Subjects discussed during the long 
and busy day included commercial 
and investment banking, auditing, tax 
consulting, production, equipment. 
review of research, development and 
patent activities, budgeting, control, 
reporting, customer relations, sales 
activities and insurance policies. 
Executives, suppliers and counsel- 
ors taking part included Mr. Gregory. 
W. J. Kane, vice-president and man- 
ager of construction sales; L. C. Barr. 
vice-president and general sales man- 
ager: Horace S. Maynard, secretary- 
treasurer; M. A. Enright, vice-presi- 
dent in charge of manufacturing and 
engineering; R. J. Kilmer, controller, 
and Gene P. Hopkins. general works 
manager: James F. Lincoln, presi- 


dent. The Lincoln Electric Co.; W. W. 
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Sinclaire, a Gregory Industries direc- 
tor and assistant secretary, Corning 
Glass Works, Corning, N. Y.: Paul E. 
Orr, Jr., executive vice-president, 
Management Planning of Wash.. Inc., 
Princeton, N. J.; Dr. T. N. Beckman, 
Ohio State University; Carl A. Thomp- 
son. Hill & Knowlton, Inc., Washing- 
ton; A&B. Loop, Shumaker, Loop, 
Kendrick & Winn, lawyers and A. M. 
Young, Sales Analysis Institute. Chi- 
cago. 

ir ” ~ 
Australians Publish 
Eve Safety Standards 
\ cope of recommended practices 
has been published by the Standards 
Association of Australia for the pro- 
tection of eyes against harmful radia- 
tions in welding and cutting opera- 
tions. Standards are specified for the 
manufacture and testing of welding 
filter lens and cover lenses. Filters are 
classed in terms of shade numbers 
giving the visible transmission, ultra- 
violet transmission and_ infra-red 
transmission for each shade. Another 
specification covers satisfactory de- 
sign and construction of goggles and 
other devices used to protect the eyes 
and person against radiation 


. * 
McGraw-Hill World News RESISTANCE WELD 


e * 7 
American Optical Wins 


merical AIRCRAFT FRAMES 
Top Safety Council Award 


JET ENGINE PARTS 


rue Distinguished Service to Safety “ 


Award of the National Safety Council j 
was recently presented to American . PROJECTILES 
Optical Co., Southbridge, Mass. The t WEAPONS 


company’s 4,000 employees at South- CONTAINERS 
bridge worked 8.021.910 hours in 


1950 with only five accidents and 44 ? a 
lost days. This is the 11th safety prize . ALUMINUM ALLOYS 
won in the past six years by the com- : STAINLESS STEELS 
pany, manufacturers of industrial : NICKEL ALLOYS 
safety equipment as well as opthalmic wnat 
and optical products. ; : LOW ALLOY STEELS 
TITANIUM ALLOYS 
LOW CARBON STEEL 
ALLOYS OF MAGNESIUM, 
COPPER AND OTHER 
MATERIALS 


Sales and Service Im All Principal Cities 


oO 
=) Bigan 


A re oe a ee 
“Put on this helmet onl | eae 2 : 





_) Rurrtoe— 


It’s your big scene! Resistance Welders Since 1883 
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Canadians Oversubscribe 
aac is | | Correspondence Welding Course 
miei 


| 
| r 

UNEXPECTED heavy demands for a 
correspondence welding course put 


| | out by the Canadian Welding Bureau 
| S D F r E ik D E N T | | have necessitated a new printing and 
commencement of a second course. 
The new course will start about the 
GAS PRODUCING | middle of January and confinue for 
a year, including a summer holiday. 
P L A fy T 8 | More than 1,000 engineers, super- 
| visors, foremen, etc., took the corre- 
spondence course when it was first 
offered in 1950. It consists of a total 
of 17 lessons taking up more than 375 
| pages. In addition there are 75 pages 
° ° of appendices dealing with the weld- 
Expansion Engine Type ing of aluminum, nickel and copper 
with their various alloys. Though last 
Low Pressure year’s course was sent out a lesson at 
a time, this new one will be sent out 
XY GEN in its entirety, for convenience as a 
(@) reference or as a means for forward 
study. With each lesson is included an 
AND exercise that the student returns to the 
Bureau for checking and grading. 
NITROGEN At the course’s end, students may 
sit for a written examination which 
me last year was given in 24 centers 
Producing Plants across the dominion. Successful stu- 
dents are granted a diploma. 
Built in standard sizes—15 meters Basic theory and fundamentals of 
ia + = a ake good welding practice and design are 
the pillars of the course. It does not 
10,000 cu. ft.—in single and double teach the student to weld, but at- 
rectification units. If you need them, tempts to acquaint the engineer, 
draftsman, supervisor, inspector and 
weldor with the principles of modern 
welding. 
Anyone interested in the course 
may write to the Canadian Welding 


Bureau, 22 College St., Toronto, Ont. 
a * * 


larger sizes are available. 


If the more than one quarter of a pine ond rooney Forms 
OS Six New Divisions 
million INDEPENDENT CYLINDERS THE formation of six new operating 


we have built were filled at one divisions by General Electric has been 
: announced. They are the turbine divi- 
time, they would hold more than sion and the motor and generator 


50,000,000 cu. ft. of gas! division, with headquarters at Sche- 
’ ’ . 7 7 


nectady; transformer and allied prod- 


ucts division at Pittsfield, Mass.; 

measurements and industrial products 

division at Lynn, Mass.: switchgear 
Furthermore, Independent nnd counted awed t Philadelphia 
Acetylene Cylinders hold and control division a iladelphie 
from 5 to 10% more gas, and the component products division 
and the uniformity of the : at Fort Wayne, Ind. 
meneits Wher lsseres 3 Glenn B. Warren is general man- 
even distribution of ace- E pees been atetat J a 
tone. Oxygen Storage cyl- 3 ager 0 the tur yine division, James M. 
inders available in 12° and Crawford is general manager of the 
20° lengths; capacities 850 motor and generator division. Fran- 
and 1500 cu. ft. 


cis E. Fiarman, Jr., has been named 
10 C.F. 40 C.F. 60 C.F, 100. C.F, I1S0C.F. 250C.F. 300C.F. 340 CF. general manager of the transformer 
division. George E. Burens is the new 


Va t 
WE INDEPENDENT ENGINEERING COMPANY. Inc. cnet! manager of, the switchgear 


yy division. Harold E. Strang is general 


- 
sameene CONSULTING ©) peeps a Yi = manager of the measurements and in- 
LUND L, . tx ore . 
YOUR owl. SEUTTEEne Ginene* EYOREDL SITESEED dustrial products division. William C. 
INQUIRIES Sign Wichman is general manager of the 


== O'FALLON 5, ILLINOIS Se 
component products division. 
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Manly Fleischmann Talks 
at Plant Maintenance Show 


THE administrator of the Defense 
Production Administration, .Manly 
Fleischmann, will head a group of 56 
speakers at the Plant Maintenance 
Conference, Convention Hall, Phila- 
delphia, Jan. 14-17. The conference 
will have as its general chairman, L. 
C. Morrow, consulting editor, Factory 
Vanagement & Maintenance. 

Besides numerous papers on the 
maintenance of equipment in metal- 
working plants, chemical producers, 
power plants, food processing plants, 
etc., there will be one specific paper 
on welding. Alfred A. Wald, superin- 
tendent of maintenance at Caterpillar 
Tractor Co., Peoria, Ill, will speak 
on welding in maintenance. 


* a * 
New Ultrasonic Gage 
Aids Ship Inspection 


THINNING of a ship’s plates by corro- 
sion has always been a headache for 
shipowners. Not only does it ulti- 
mately mean the replacement of 
plates, it also presents a problem of 
finding out just how thin the plate 
has become. At times, it has been 
necessary to drill as many as 500 
holes in a vessel when its age indi- 
cated such a corrosion condition. 

Use of the “Audigage,” an ultra- 
sonic instrument for non-destructive 
determination of thickness, has heen 
developed by Sam Tour & Co., New 
York City, to the point where it now 
is possible to completely eliminate 
such numerous drillings. Official ma- 
rine surveyors who have examined 
ships checked by this gage did not 
even require check holes. Another use 
of the gage is in the determination of 
the thickness of metallized coatings 
on ships, bridges, flagpoles, ete. 


. * * 


Discuss Copper Welding 

in Australia Confab 
CONSIDERABLE welding of copper 
plate in Australia resulted in the call- 
ing of a conference on the subject by 
the Standards Association of Atistra- 
lia. Invitations were sent to selected 
members from the committee on cop- 
per and its alloys, the boiler welding 
subcommittee and the railway rolling 
stock materials committee. 

The conference recommended that 
Australian standard No. H.18 be with- 
drawn and that British standard 1172- 
1 be endorsed with minor amendment. 
It was also decided that Australian 
standards B.21 and E.8 be reviewed 
by appropriate committees with the 
objective of developing a single spe- 
cification. 

—McGraw-Hill World News 


“COPPERHEAD” insutator ries 
operate neaR 6,000° HEAT 


WAGNER 


Heavy woven glass fabric pressure bonded with 
long asbestos fibre provides: (1) enormous 
resistance to arc heat; (2) excellent electrical 
insulation; (3) high impact strength. Most 
practical insulator tip ever built. 


@ "WAGNERLOY’ BOOSTS CONDUCTIVITY 


Full butt-to-jaw current is insured in WAGNER 
electrode holders through exclusive “WAGNER- 
LOY” construction. This special copper alloy im- 
parts extraordinary tensile strength and increases 
resistance of electrode holder to welding arc heat. 
Weld-at-any-angle design includes ball and socket 
swivel joint. Tremendous gripping pressure de- 
veloped by compound cam and lever system. 
Chrome Vanadium steel springs permit tension to 
be adjusted within less than a minute. 

eeeeeeee#e#ee#e#e#e#ee?e#e#e#se @# 


WAGNER 


DIG UNDER FLAT WORK — SERVE AS PLATE 


Beveled lower tong of broad flat base slips 
underneath and securely grounds flat work. 
May be used as clamp or plate. Powerful 
chrome vanadium steel springs easily adjust- 
able. Fully shielded. Immediate delivery possi- 
ble on heavy — general—and light duty clamps. 


Your Dealer Will Be Glad To Demonstrate. 
WAGNER MANUFACTURING CO. 


250 W. Ist SOUTH ST. JACKSON, MISSOURI 
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PANDS AGAIN...10 MEET 


Kebotron. EX {GROWING DEMANDS: 


iNpUSTRY’S EVER 
1948 to a come 


From a sim Non-Synchronote 
jete line of Sy" achinery gh he 
Electronic W ager with i 
1951 . . - Ro 4 

pao needs. TO oe awe 

a ys Pronaciency , hey W 

tin eis 
general oT pa and proven <p as Reteand 
pe i Ic was features likes peiscuit, husky in- 
pea gee | panels, simplified circ hor est 
able contro} | ao epuridon — 
jal designs, dependable per or 


ac 
Electronic Cont S41 plants 
Reet tng tes 


eatures are more jant shown above, 


sti 314 years. More 

Robo ee ong noaic 
: +145 d the invest- 

nds. This buile pment and the 
zed skills—is « symbol © 


: mpany, our in- 
roses faith in the future of our compa 


and our country. rae 
gece botron show you how agape ote 
Let i trial production energy Will et lige 
pts nd better products at less cost! 
more 
tion of course. 


FREE! Ask for NEW Robotron 
“Catalog of Non Synchronous Timers” 
and “Why Robotron” booklet. 


hbo: CORP. 


21300 W. Eight Mile Rd., Detroit 19, Mich. 


% 


3397 0 * T.. M.. Registered 


80 








TREMENDOUS _ stress relieving 


furnace handles huge weldments 


Welded Refinery Towers 
Handled by Giant Furnace 
Amonc the largest of its kind in 
North America is a new stress-reliev- 
ing furnace recently installed at the 
Lachine, Que., plant of Dominion 
Bridge Co. It is 85 ft long. 18 ft high 
and 18 ft wide and will permit the 
sectional stress relief of refinery tow- 
ers and Class | pressure vessels up to 
the largest sizes. 

Weldments to be stress relieved are 
carried into the furnace on a 300-ton 
capacity railroad car that has been 
specially constructed for this work. 

The furnace is oil-fired and the 
temperature recorded by a 16-point 
pyrometer. The door is made from a 
steel frame instead of the usual cast 
iron. Both furnace and door are in- 
sulated by new lightweight refractory 
bricks. 

* vy * 
Welding Fellowships 
Available at Rensselaer 
Two fellowships in metallurgy. each 
with an annual value of $3,500 are 
available at Rensselaer Polytechnic In- 
stitute, Troy, \. Y.. for graduate stu- 
dents who wish to pursue advanced 
work in seam and spot welding. The 
fellowships have been established by 
the Welding Research Council, New 
York City and are to be awarded 
through Dr. Ernest F. Nippes, direc- 
tor of welding research at the school. 
* * * 
First Oxygen Plant 
for Anchorage, Alaska 


Tue Alaska Chemical Co.. Fairbanks, 
Alaska. has purchased a site for a 
second plant at Anchorage. The 50 by 
150 ft plant should be in operation 
by May. according to W. C. Buckow. 
general manager and president. It 
will be the first oxygen and acetylene 
plant in the town. 
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DEPEND ON 
DURABLE 
DOCKSON 

REGULATORS 





in types for Oxygen, Acetylene, 
CO,, Air, Fuel Gases. 


O04 


“BUILT FOR BETTER SERVICE” 
with improved diaphragms, re- 
placeable, self-aligning seats; 
sturdier construction; shatter- 
safe gauges; alert safety valves 
and other advantages. 


THERE IS A DOCKSON DIS- 
TRIBUTOR NEAR YOU—let us 
send you his name and our 
complete catalog of DOCK- 
SON WELDING and CUTTING 
EQUIPMENT. 








Welded Bridge Contest 
Offers $16,100 in Prizes 


To encourage more instances of the 
5 to 20°% savings in steel accruing 
from welded bridge designs, The Lin- 
coln Are Welding Foundation will of- 
fer $16,100 in prizes to winners of its 
1952 award program, “Welded 
Bridges for Steel Conservation.” 

Open to anyone in the United 
States feeling himself qualified to en- 
ter, the program offers 15 awards for 
the best welded bridge designs. Com- 
plete freedom as to size and type of 
bridge will be allowed since the per- 
centage of steel saved over a similar 
riveted bridge will be the most im- 
portant factor in judging. 

Rules for the program have been 
formulated by 14 of the nation’s top 
bridge engineers. First award is $7,- 
000, second is $3,500, third is $2,000 
with 12 honorable mention awards of 
$300 each. 

Complete rules for the award pro- 
gram are available from the James F. 
Lincoln Are Welding 
Cleveland 17, O 


* * * 


Foundation. 


Caterpillar Tractor 
Builds New York, Pa., Plant 


AN expansion program that will in- 
clude a new factory in York, Pa.. ad- 
ditions to the Joliet, IL, plant and 
some improvement in the Peoria, IIL, 
plant has been announced by Cater- 
pillar Tractor Co. 

The York plant will be erected on 
a 180-acre site and will cover 360,000 
sq ft of floor area. About 1.000 people 
will be employed there. 

Major additions to the Joliet plant 
will be a 230,000 sq ft extension to 
the present manufacturing building, 
a separate parts building covering 
280,000 sq ft and an addition to the 
heating plant. About 1,000 more em- 
ployees will be needed upon comple- 
tion of the new additions. 


* * a 


G-E Theme at Show to Be 
“Productive Maintenance” 
Pro- 
plan will be 
G-E exhibits at the 
Maintenance 


Hall, 


GENERAL ELEcTRIC CoMPANY’s “* 
ductive Maintenance” 
the theme at the 
Third Plant 
Convention 
14-17. 

The company will show a total of 
25 individual displays covering 2,200 
square feet of floor space. They will 
include welding equipment, renewal 
parts; motors, generators, spec ial 
products, rectifiers, switchgear, meters 
and measuring equipment. 

Included in the men scheduled to 
meet visitors in the exhibit will be C. 
L. Helms of the G-E Welding, Depart- 
ment. 


Show in 


Philadelphia, Jan. 
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more life 
from dies 


mre 


overlaid with 
ee Bronze Electrodes 


& Production was increased from 

S 3600 deep-drawn cases (for 

sealed refrigeration units) to 

=) 15,000 cases, when Industrial 

Stamping and Manufacturing 

Co. of Detroit overlaid their steel 

punches and die-rings with Ampco 
Bronze electrodes. 


Big Savings in Press Room 
Downtime was greatly reduced and 
operating time increased. Efficiency was 
upped 15% because presses did not 
have to be stopped to hone and polish 
dies or change tools in the middle of a 
run. Average production was increased 
to 15,000 units before appreciable 
signs of wear on the dies. 

Put Ampco Bronze electrodes to work 
for you, Enjoy longer production runs, 
less downtime, lower costs. 


inspect- 


Industrial and Co. 
ing pooch evertstd with Ampee Sronse, sloctder. 


W-112 


Ampco Metal, Inc. 





ACCURATE PRECISION WELDING 


MADE EASY... 


1. PERMANENT ACCURA- 
CY OF FLAME. Assured by T 
spring tension control valves. 


2. Armored attachment gas- 


ket between mixer and torch —) 


handle. Minimizes wear. 


3. PRECISE GAS MIXTURE. + 
No need to change mixture to 
fit tip size. 


4.LIGHT WEIGHT alloy —) 
handle. Weight reduced. Less 
fatigue, longer production 
periods. 


RUGGED ¢- LIGHT - EASY TO USE 


Here's the perfect double duty torch wherever sheet metal is welded. 
Uses either oxygen, acetylene, or oxygen and hydrogen. Designed for 
automobile body shops, refrigeration servicemen, electric manufacturers, 
and other sheet eunal wehdens 

Ask your dealer to show you the AVIATOR-JET Cutting Attachment too! 
Cuts up to one inch. 


3411 PINE BLVD. 


Protect your eyes with MODERN 


ALL=-PLASTIC 


MODEL 10G3 ONE-PIECE WELDER’S GOGGLE 


Eye-Savers give you comfortable fit, good-looking construction and sure 
eye protection—all at the same time! One-piece flash goggle 10G3 provides 
complete safety for under-helmet use and other glare and impact hazards. 
Shatterproof plastic lens is green tinted, optically clear, and may be re- 
placed. Fits over most style glasses and permits comfortable, wide angle 
vision. Order from your welding (or safety) supplier or write direct. 


FREE! Send for magazine article giving impartial advice on best uses of plastic 
* eye protection. Eye-Savers catalog also included. 


WATCHEMONET OPTICAL CO.,UNC. vert. s, provivence, re. 1. 


Producers & Originators of Practical Plastic Eye Protection 


RECONDITIONING a World War 

II aircraft engine mount for use 

during future production of B-36 

engines at Ford Motor Co.’s huge 
Chicago plant 


Airless Abrasive Blasting 
Increases Tote Box Life 
CATERPILLAR Tractor Co., Peoria, IIl.. 
has begun a program for recondi- 
tioning tote boxes in an “airless blast” 
cabinet. Chipped paint and accumu- 
lated rust are quickly removed by the 
abrasive thrown from two rotating 
wheels. Each box requires 2 minutes 
of blasting time. 

Caterpillar has approximately 187,- 
000 tote boxes to put through the re- 
conditioning program. Each box will 
go through reconditioning every 24 
years, and it is expected that the 
normal lives of the boxes will be 
doubled. The blasting cabinet was de- 


| signed by the American Wheelabrator 


& Equipment Corp.. Mishawaka, Ind. 


* » . 


| Pittsburgh Man Wins 


Sellstrom Birthday Prize 


C. H. Serpe of The C. H. Seipp Rub- 
ber and Equipment Co., Pittsburgh, 


| a Sellstrom Company dealer, won the 


handsome Stiffel floor lamp in the 


| Sellstrom birthday drawing for No- 
| vember. Meyer Friedman of The Tri- 


angle Supply Co., Chicago, drew Mr. 
Seipp’s name. One Sellstrom dealer is 


| selected each month to win the prize, 


only condition being that the drawing 
is held by a dealer whose birthday is 
that month. 

* ~ * 


Eutectic Expands 
Research Laboratories 


COMPLETION of a new wing to house 
two new research laboratories has 
been revealed by Eutectic Welding 
Alloys Corp., Flushing, N. Y. Re- 
search on the welding of alloys con- 
taining fewer critical metals and on 
titanium will be carried on in the new 
building by a special staff of chem- 
ists and physicists. 
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NWSA Southwestern Meeting 
at Dallas, Dec. 7 


Some 83 manufacturers and distribu- 
tors of welding equipment met at the 
Hotel Adolphus, Dallas, Tex., Dec. 7 
for the annual southwestern zone 
meeting of the National Welding Sup- 
ply Association. C. O. Stillwell, zone 
vice-president, Gulf Welding Supply 
Co., New Orleans, was in charge of 
the gathering. 

Following the customary NWSA 
meeting pattern, R. C. Fernley, 
NWSA secretary, opened the meeting 
with a review of association activities. 
National president R. S. McCracken, 


Jr., then addressed the meeting on | ays: 00D QUEEN BESS YOU CAN 
the subject, “NWSA and You.” BET. : WORE A WELDED CORSELET ! 


First speaker on the zone problems | re 
of welding supply distribution was | And How! .. . Bess was a pretty smooth job in that 
R. G. Harrison, Welders Supply Co., torture rack. 

Little Rock, Ark., who discussed the Today with the help of TIPALOY Resistance Welding 
steps his firm takes in selecting, hir- Electrodes you will have smoother, stronger jobs, with 
ing and training salesmen. J. S. Low- ; less trouble . . . redressing and mushrooming are cut to 
rey, Alamo Welding Supply Co., San : a minimum . . . and you receive extraordinary — 
Antonio, Tex., then talked on ways under heavy production stresses . . . investigate 

ALOY Resistance Welding Electrodes Now! 

Tippy Says: .. . Take 
a tip, try TIPALOY! 























and means by which the welding dis- 
tributor can aid in the general ad- 
vancement of welding methods. 


A spellbinding talk on management Tipaloy, 1435 EAST MILWAUKEE 
was given after ‘lunch by W. A. Beu- 
tel, general manager, Mosher Steel Inc. DETROIT 11, MICHIGAN 


Co., Dallas. He pointed out how many | No. & of a Series Branches in All Principal Cities 
present day mixups could be attrib- 
uted to our inability to manage. 


Write today for test samples and “the story of 
STRAIGHT LINE conductivity !” 


Paul E. Haygood, Louisiana Weld- 
ing Supply Co., Baton Rouge, La., il- 
lustrated his talk on the importance 
of layout and display techniques with 
many pictures. Advantages and dis- 
advantages of direct mail advertising 
were compared by O. W. Edwards, 
vice-president and general manager, 
Welders Supply Co., Inc., New Iberia, 
La. The closing formal paper of the 
session was by Charles E. Squibb, 
Welders Supply, Inc., Dallas, and 
was a reminder of the importance of 
keeping abreast of new product lines. 

After the papers were presented, a 
round table discussion led by Chair- 
man Stillwell brought out the possible 
economies in the operation of a mod- 
ern welding supply business. 

Five new members were taken in at 
the Dallas meeting. They are: Hughes 
Welding Co., Shreveport, La.; H & M 
Pipe Beveling Machine Co., Tulsa, 
Okla.; Valley Welders Supply Co., 
Albuquerque, N. M.; Peerless Supply DIE CHARGES 


Co., Shreveport, and M & M Supply ; a » hi 
Co din Se You save up to 50% because the high 


cost of scrap in blanking out of sheets 
is entirely eliminated. Available in 
Jefferson to Speak EASY-FLO and SIL-FOS. 

B. Jefferson, editor of Tue WeELp- Send specifications for free samples. 
ING ENGINEER, will be the guest speak- ' 
er at the joint meeting of the St. Louis LU CAS- MILHAUPT ENGINEERING 
sections of AWS and American Soci- one) M PANY 
ety of Tool Engineers, Jan. 3, at the 
Engineers club of St. Louis. 


* * * 
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Put resistance 
welding costs 
on the 


} [ 
C. BuRNELL ABEL has been appointed 
vice-president in charge of sales of 


the Miller Electric Manufacturing Co., 





holders to reduce 
downtime, step- 
up production 


There’s an AMPCO WELD® 
holder for every resistance- 
welding job — offset ejector 
holders, straight ejector hold- 
ers, universal ejector holders. 
All are leak-proof. Made of 
high-conductivity Ampco 
Bronze alloys, they meet or ex- 
ceed RWMA specifications to 
give you trouble-free operation, 
longer runs, reduced downtime, 
and increased output. 


mm 
|... AMPCO* 


{\ 


Engineering Service 


when you need it 


Behind the famous AMPCO WELD® 
line of resistance-welding products 
is a corps of experienced engineers, 
ready to help you solve your prob- 
lems, Just get in touch with us. 


AMPCO METAL, INC. 
Z ~-, _ MILWAUKEE 46 
"> WISCONSIN 
West ‘Gas Plant, Burbank, eenteete : 4 
It’s production-wise to Ampco-ize! 


*Reg. U. S. Pat. Off., Ampew Metal, Inc., Milwaukee 


——— 


34 


Appleton, Wis., 
N.C. Miller, pres- 
ident of the com- 
pany, announced 
at a recent con- 
ference of district 
sales managers. 
Formerly the 
sales manager, 
Mr. Abel has been 
actively identified 
with selling in the 





| manager of the 


welding industry for the past 17 years. 


~ * * 


L. E. Osporne has been named execu- 


| tive vice president in charge of de- 


fense products at Westinghouse Elec- 


| tric Corp. Tom TURNER assumes the 


new title of vice president in charge 
of manufacturing and labor relations. 
retains his post of vice president in 


charge of labor relations and also 


takes over former duties of Mr. Os- 
borne. W. B. ANDERSON has been ap- 
pointed assistant to Mr. Osborne. 
Frank L. Snyper replaces Mr. An- 


| derson as manager of the Aviation 
| Gas Turbine Div. R. C. BERGVALL has 


been appointed manager of engineer- 


| ing in defense products. B. M. Brown 
| is the new sales manager in defense 


products. M. A. Dorrerer has been 


| named manager of production of de- 
| fense products. 


a % a 


Wittiam R. MEIKLE, who recently 
joined the National Radiator Co. of 
Johnstown, Pa., has been named plant 
Middletown, Pa. 


plant which produces steel heating 


| boilers for residences, stores, institu- 


tions and industries. Mr. Meikle was 
formerly a production manager for 
Burnham Corp., Irvington, N. Y., and 


is also a member of ASME. 


* 


Ropert W. CAMPBELL, senior metal- 


lurgical engineer at the Sylvania 


| Electric Products, Inc., Bayside, N. Y. 


plant, was the winner of the chron- 


| ograph presented at the Nelson Stud 


Welding exhibit at the Metal Show in 


| Detroit for the best estimate of the 


time required to stud weld 198 studs 


| to a section of tubing. Mr. Campbell’s 


guess of 60 minutes, 45 seconds, was 


| the closest of more than 4,000 sub- 
mitted. 


THE 


A simple method of 
controlling working 
temperatures in 


* WELDING 

© FLAME-CUTTING 
© TEMPERING 

© FORGING 

© CASTING 

* MOLDING 

© DRAWING 

© STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 


It's this simple. Select the 
Tempilstik® for the working 
temperature you wont Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has 
been reached 


gives up 
to 2000 
readings 





Available in these temperatures (°F) 





263 400 950 1500 
275 450 1000 1550 
288 500 1050 1600 
300 550 1100 1650 
313 600 1150 1700 
325 650 1200 1750 
338 700 1250 1800 
350 750 1300 1850 
363 800 1350 1900 
375 850 1400 1950 
388 900 1450 2000 

















Also available in pellet or liquid form 











2 R £ € —Tempil® “Basic Guide 


to Ferrous Metallurgy" 
— 16%” by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 


2g0 
Tempil° corp. 
134 WEST 22nd STREET 
New York 11, N. Y. 
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E. B. Brown has been appointed as- | 
sistant sales manager of the Detroit | 
branch of American Brass Co. to con- | 
tact automotive 
users of company 
produc ts. Mr. 
Brown is the im- 
nediate past pres- 
ident of the De- 
troit section of 
the American 
Welding Society, 
and well known 
in welding circles 
throughout the 
country. He has 
heen a development engineer at Amer- 
ican Brass for a number of years. 

* * * 
J. L. Roprnson has been appointed 
New England manager of the Gasflux 
Co., Mansfield, Ohio. He was for- 
merly connected with Harris Calorific 
Sales Co.. New York City. 

+ 7 * 
R. A. Mercatr has been appointed 
sales manager of the Miller Electric 
Manufacturing Co., Appleton, Wis- 
consin. He was formerly the assistant 
sales manager and has been associat- 
ed with the welding industry for the 
past 14 years in various sales capaci- 
ties. 

+. 7 

SAMUEL P. OweEN has been appointed 
advertising manager of the Rockwell 
Pools, Inc.. Columbus, O. This firm 








WYPO 


Wipes and POlishes 
CUTTING and WELDING 
TIP CLEANERS 


The exclusive circle design found only in 

Wypo Cutting and Welding Tip Cleaners pro- 

vides as many as 60 more cleaning edges per 

inch of cleaner. Straight sided valleys, an- 

~ other outstanding feature of Wypo Tip 

tee: Ae hilly Cleaners, insures a thorough cleaning and 

Nos. 75 to 49 Incl removal of all waste. 

JUMBO SET OF 9 DOUBLE THE LIFE OF YOUR 
yg eter WELDING AND CUTTING TIPS 

Fast, easy cleaning without jamming, scratch- 

ing or enlarging the tip port means added 

years of service to your welding and cutting 

tips. Only with Wypo Tip Cleaners do you get 

thorough cleaning and polishing with one 

quick and easy motion. Wypo Tip Cleaners 

are specified for all types of welding cleaning 

jobs by the U.S. Navy, leading railroads, oil 

companies, steel mills, ship yards and industrial 


US Potent No. 2,429,581 Plants. Packed in a handy metal container. 
In Conede 1948 





MAITLEN AND BENSON INC 
1395 Obispo St\ Long Beach 4, Calif 








was recently acquired by the Rock- 
well Mfg. Co. to augment its Delta 
Power Tool Division. 

* wn * 
Howard Lone has been appointed 
welding products engineer for the 
Northwest states, announces the Ap- 
paratus Division of the General Elec- 
tric Co. Mr. Long conducted the Pa- 
cific Welding Institute at Seattle. 
Wash., in 1940-41. He will be respon- 
sible for welding sales in Washing- 





ton. Oregon and parts of Idaho and 
Vontana 


Died... 

RAYMOND CHARLES ForcE, first presi- 
dent of Caterpillar Tractor Co. and 
member of the board of directors, | 
passed away Nov. 15 in Oakland. | 
Calif., at the age of 71. He served as 
the company’s president from its | 
founding in 1925 till 1930, then be- 
came chairman of its executive com- 
mittee and took on other duties. Mr. 
Force became associated with the 
track-type tractor business in 1919, 
when he was named vice president 
and secretary-treasurer of the C. L. 
Best Tractor Co., one of Caterpillar’s 
two predecessor companies. He is 
survived by his wife. 2 sons and a 
daughter. 
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Group of RUEMELIN Fume Collectors 
Keeps Shop Clear of Welding Fumes 


This well ventilated welding department is typical of hundreds of similar instal- 
lations, Welding operators appreciate smoke and gas-free atmosphere. Thou- 
sands in service. Many repeat orders. Collecting fumes at the source with local 
exhaust hoods has proven most practical in operation. It is particularly helpful 
in winter months when doors and windows are closed. Write for Bulletin 37-D 
describing all types of Ruemelin Fume Collectors. 


RUEMELIN mec. co. 


MFRS. & ENGRS. © SAND BLAST & DUST COLLECTING EQUIPMENT 
3880 NORTH PALMER STREET © MILWAUKEE 12, WISCONSIN, U. S. A. 
TE 





A 5911-4R 
85 





D Crusher by 


ANGA 


11% — 131% 
Manganese-Nickel Steel 


ROUND 
APPLICATOR BARS 


, ast 
often Outlast a, 


MANGANAL replaces worn metal faster and 
more economically 

MANGANAL workhardens up to 550 Brinell 
under the most severe impact and abrasion. 
MANCGANAL is the toughest metal known not 
harmed by heat 

12 SIZES are available for all conditions of wear 
Attach with MANGANAL Bare or Special Tite 
Kote Electrodes for greatest strength, longest 
wear 


SOLE PRODUCERS 


92 N. J. Railroad Ave. 
m Newark 5, New Jersey 





Your workers benefit—and you benefit— 

when you buy Eyegord Goggles. They get 

the finest in comfort and protection—you get a 

savings in cost. Eyegard Goggles have built-in comfort because 

the super-light plastic “form-fits” the face... have greater protec- 

tion because the goggles are impact-resisting... have extra venti- 

lation through three large vents at side of cup and seven additional 

vents cround lenses. Cool and frog-free. Price will surprise you— 
get the information today. Write for free catalog. 


\ 
AMERICAN INDUSTRIAL SAFETY EQUIPMENT CO. 
+ «3501 LAKESIDE AVENUE CLEVELAND 14, OHIO 
DIVISION OF THE BURDETT OXYGEN CO. CLEVELAND, OHIO 


iMustrated is the 
No. 335 Welders 


ron 


types © 
able at savings 


Book Reviews 


Everything about Welding 


THe Webpinc Encyciopepia, 13th 
Edition. Edited by T. B. Jefferson. 
Published by McGraw-Hill Book Com- 
pany, New York City, 1951. Simulat- 
ed leather, 6x9 in.. 1.008 pages. Price 
$7.50. 

Practicability is the outstanding 
characteristic of The Welding En- 
cyclopedia. The new 13th edition is 
a volume that should be on the desk 
of every shop man, engineer and de- 
signer who are interested in welding 


| in any way, shape or form. 


The Welding Encyclopedia, the old- 


| est reference book on welding, shows 


the progress that welding has made 


| over the past thirty years. When the 


first edition was published, welding 


| was used primarily for maintenance 


work but now it has grown to become 
a major fabrication means wherevet 


| metals are joined. Originally pub- 


lished in 1921, The Welding Encyclo- 


| pedia has come through successive 


editions until more than 200,000 


| copies have been distributed through- 


out the United States and all over the 


} world. 


The new 13th edition of The Weld- 
ing Encyclopedia has been completely 
revised to bring the reader up-to-date 
on welding developments. It has been 
the aim of the editor to, treat every 
subject which deals in any way with 
welding, cutting or related processes. 
In the revision, it was necessary to 
replace over one hundred pages of 
the material of the previous edition 
to take care of advances which have 
been made in welding in the past 
three years. Despite the deletion of 
obsolete material, the text has been 
expanded by twenty-four pages over 
the previous edition. 

As in the past, The Welding En- 
cyclopedia is arranged alphabetically 
like a dictionary so that subjects may 
be easily located. The 1,008-page vol- 
ume is really five books in one. The 
first section, over 800 pages, is a con- 
cise encyclopedia of welding. It is 
followed by an appendix of 32 pages 
to present helpful tables and charts, 
including those dealing with material 
specifications, examples of good and 
bad welds, temperature conversion 
tables, electrode specifications (cov- 
ering steel and copper arc electrodes. 
as well as_ resistance-welding elec- 
trodes) and drill-size comparison data 


for both welding and cutting tips. 


Part three of The Welding En- 


| cyclopedia lists all welding trade 


names alphabetically. gives the prod- 
ucts to which they apply and_ the 
name of the manufacturer of the 
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|product.. The dictionary of trade 
names is followed by a buyer's man- 
ual, which is the key to the source of 
many items of useful equipment used 
in the welding field. The Encyclopedia 
closes with a 14-page index. which 
provides extensive cross references 
to make complete coverage of any 
welding subject possible. 

Many subjects which have come 
into prominence over the past few} 
years have been dealt with extensively 
‘in the new edition. While some of 
ithese are still too new for many de- 
|tails to be available. other subjects 
lsuch as bronze-facing,  inert-gas- 
|shielded arc welding. low melting fu- 


sion welding, die welding. tool weld- 
ling. etc.. have been discussed in a 


00 en ee eae thorough manner. 

The 13th edition will prove to be 
an invaluable aid to the engineer or 
|designer interested in welding and 
welding problems. Likewise, the man- 
ner of material presentation makes 
the volume well suited for a text or 
reference book for school use or 
home study. 





TIME is MONEY 


and THERMACOTE 
PRODUCTS 


are guaranteed unbreokable. They 
do a cleaner, smoother job because 








the new spiral design prevents 





carbon and slag from jamming in 
the orifice and eliminates 
breaking of the cleaner 


when cleaning tip 


“even better 
connections 


Machines .e@eamollek 





anon — 
pripce-Buly “' 


TRIPLE 
DUTY 


COVER LENS 


are guaranteed to out- 





last any lens at any -price. 
They provide clearer vision, 
eliminate eye strain 


KORNER KLAMP 


PAY FOR 
THEMSELVES 
EVERY 

TIME 

USED 


because a perfect 90° angle is as- 
sured every time when welding 2 
pieces and spoilage is elimi d 


THERMACOTE CO. 


NEWARK CHICAGO LOS ANGELES 





MANUFACTURING EQUIPMENT AND 
Processes, Third Edition. By C. W. 
Lytle and A. F. Gould. Published by 
International Text Book Co., Seran- 
jton, Pa., 1951. Cloth, 6x9 in.. 770 
| pages. Price $6.50. 

The 14 years since the previous 
edition of this book have seen so 
many advances in manufacturing 
equipment and processes that this 
\edition is practically a new work. In 
|their rewrite job, the authors have 
attempted to clarify the technicalities 
\of the most basic equipment and 
| processes now used in the engineering 
shops in this country. Emphasis here 
iis on the principles that should be 
understood before attempting either 
jthe selection or operation of such 
| equipment. 

The book that emerges is a combi- 
jnation of mechanical engineering 
| principles and engineering economics. 
| By revealing the technical potentiali- 
ties of certain machines and_proc- 
jesses, the suitability of each machine 
type becomes more understandable 

| Mysteries that sometimes obscure the 
|merits of one over another are dis- 
| pelled. To explain the possibilities of 
/automatic operation, simple units are 
brought together. This is also done 
with coordinated transfer to reduce 
very complex machines to readily 

grasped terms. Incidentally. the evo- 
llution of each device is traced by 

|historical footnotes. 

Welding processes are covered in 
|two chapters totaling 62 pages. One | 
chapter discusses soldering. brazin 





y 
zi 


THE WELDING ENGINEER—January, 1952 


cable 


connectors 


@ Looking for o 

connection that's 

easy to moke as a 

Seturday night date 

+ snug as a movie 

star's sweater... longer 

lasting than the pyramids? 

Get the facts on Cam-Lok 
Welding Cable Connectors: 
Made from solid brass, Cam-Lok's 
double-cam principle ossures the most 


perfect contact possible. When connec- 


tion is made it's vibration and weave- 
proof. There can be no arcing or burning, 
You get a perfect, low-resistance contact 
every time. 

General Purpose and Heavy Duty Cam- 
Lok Cable Connectors and Terminal Lugs 
ore completely interchangeable. You can 
couple and uncouple all cables ond whip 
ends from No. 2 through 4/0 without 
adapters, quick as a wink. No other con- 
nector gives such complete versatility 
with trouble-free service 


New FREE Catalog 
WRITE TODAY 


cece | pol Ice be 


DIVISION OF EMPIRE PRODUCTS INC, 
P.O. Box 98-B, Cincinnati 36, Ohio 
a e . o © . » 





use-Wel/ 


CAST IRON RODS and ELECTRODES 


Che Name Co 
Specify 


® SQUARE “Fuse-Well” No. 11 
(Cast Iron Gas Welding Rod) 


SQUARE “Fuse-Well’’ No. 14 


and the welding of plastics, while the 
other covers the fusion welding of 


| metals. Material in the latter chapter 
| discusses thermit, arc, carbon arc, 
| submerged-arc, inert-gas-shielded arc, 


automatic metal arc, atomic hydrogen 
and gas welding applications. Though 
welding discussions are brief, the 
book is a better text for their inclu- 
sion. Engineers and executives will 
find Manufacturing Equipment and 
Processes a valuable reference book 
that will help them to select machines 
that not only are well suited to given 
working conditions but are also eco- 
nomically sound investments. 


- 
Metallizing 


When You Buy! 
SOLD THRU 
LEADING DISTRIBUTORS 


(Moly Hi-Strength Rod) 


SQUARE “’Fuse-Well”’ No. 16 
(Hard-Surfacing Rod) 


ROUND ‘‘Fuse-Well’’ No. 19 
(Hard-Surfacing Electrode) 
Flux-Well 


“numes” . ROUND “Fuse-Well”’ No. 22 
guse Wey (Machineable Coated Electrode) 
SSS == - 


a = » *» eee e eee @ eee 


METALLIZING HANpBooK. Published 
by Metallizing Engineering Co., Inc.. 
Long Island City, N. Y.. 1951. Cloth 
bound, 250 pages. Price $3. 

This handbook is a completely new 
work that is profusely illustrated with 
photos, diagrams and charts. It pro- 
vides a comprehensive coverage of 
the technical and practical aspects of 
the process. 

Various methods of surface prep- 
- —= ° aration and the application of metal- 
Welding Rods CHICAGO HARDWARE FOUNDRY CO. | lized coatings for machine element 
Fuse-Well “DEPENDABLE SINCE 1897” work, for corrosion protection and 
aS aan 2500 N. COMMONWEALTH AVE., NORTH CHICAGO, IL. | for special production jobs are de- 
WELDING jars 58 FUR eis 5, ml ses ee eS eae scribed along with handy supplemen- 

ant ae ee — een nen —_ ae tary information. 

Applications covered include such 
miscellaneous examples as the repair 
of blow-holes in castings, mass coat- 
ings in tumbling barrels, model work. 
glass and ceramics. 

According to the publisher, the 
handbook represents 20 years’ expe- 
rience in the design. manufacture and 
use of metallizing equipment. 


; secs 
suesseetense 
saeaateatteat 


* _ * 
Resistance Welding 
 « ~ — Resistance Wetpinc Data Book. 


a. 108 WISCONSIN POWERED Fourth Faition. Published by P. R. 
= Mallory §& Mie = ianapolis. 
Bower Plants, lac. Generator — 1052. Cloth al Bae eae 

, Inc. 


Price $3. 
Three carloads of scrap travel fast from freight cars to trucks every day x yr et, eirtgisengge _ oa 
with this crane on the job. It's equipped with a 36” ECM magnet, and the pests dorscsertige ; 1 _ apes mon on 
generator, built by Power Plants, Inc., Cleveland, Ohio, is powered by a seven years and contains many new 
Wisconsin Air-Cooled Engine ideas on every phase of resistance 


Over and above time and labor saved through Wisconsin Engine depend- vf ge eine ae eeaeue shoe 
ability, servicing and maintenance are reduced to a minimum. For example, huts ‘tiilen it Mieseee Mee 
bearing failure is unheard of due to tapered roller bearings at both ends | ae 1,000 Ghatreibens enc tacketed. 
of crankshaft. Fool-proof air-cooling means no winter freeze-ups or sum- There are separate chapters on re- 
mer overheating. And an easily-serviced OUTSIDE magneto with impulse sistance welding fundamentals, spot 
coupling delivers all-weather quick starts. These features, combined with welding, projection welding, seam, 
rugged construction, are the basis for the most dependable, most versatile flash and upset butt, butt-seam weld- 
power in the 3 to 30 hp. range... WISCONSIN POWER. 


ing, metals to be welded, alloys to be 
Write for details covering 4-cycle single-cylinder, 2-cylinder and V-type 4-cylinder models. welded. electrodes, die holders. rec- 


ommended practices, standard testing 


MOST “ alte ae mo On 
H.R HOURS aw WISCONSIN MOTOR CORPORATION methods and resistance welds. 
a l 


Copies are available at Mallory’s 
> DA Worlds Largest Builders of Heavy-Duty Air-Cooled Engines Welding 
a < y, © 


Division. Indianapolis 6. 
ai; a MILWAUKEE 46, WISCONSIN Ind 
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30 YEARS A.G8 Engineers and Brazing Operators... 
ms SILVALO "toon 4 


IS YOURS FREE! 


Just published, “A Complete Guide 
to Successful Silver Brazing" is 
fully illustrated and easy to read! 


From THE WELDING ENGINEER 
of Jan.. 1922) 


ELMER H. SMirTH, president of Smith's 
Inventions, Inc., and the Commercial 
Gas Co., Minneapolis, is featured in 
this month’s Who's Who in the weld- 
ing industry. He relates how as 


young man he studied electrical engi- | 


neering at the University of Minne- 
sota, until the day his food money 
ran out. A friend suggested the prom- 
ising business of charging auto light- 
ing cylinders with acetylene. Though 
this endeavor didn’t turn much of a 


profit, it did get him into the acety- | 
lene producing and_ oxyacetylene | 


welding business. Today he is one of 
the best known men in the welding 
industry. 


30 YEARS AGO 


REFABRICATING structural steel with a 
welding torch is the special achieve- 
ment of the Bonner Everett Co.. 
Laurel, Miss. The company recently 
commenced erection of a steel frame 
turpentine still in a heavily forested 


area. When it came time to put the 


steel in place it was found that most 


of it was the wrong length or out of | 


shape. Because of the delay and ex- 
pense in getting the steel out of the 
area, it was decided to use an oxy- 
acetylene torch to cut over-lengths, to 
weld extensions on short pieces, cut 
holes for rivets and to heat twisted 
shapes for realignment. Use of this 
torch may prophesy a day when the 
process will be employed extensively 
in the erection of structural steel. 


30 YEARS AGO — 


CasT IRON melting pots worth more 
than $30,000 were salvaged by oxy- 
acetylene welding recently at Kellogg. 
Idaho. Some 26 of the 8-ton pots were 
all badly cracked in service at the 
smelter and looked ready for the 
scrap heap. An Oxweld Acetylene 
Company welding engineer didn’t 
think so. however, and showed smelt- 
er officials how to salvage the lot. It 
took some experimenting, though. es- 
pecially in the matter of preheat. For 
instance, in an improvised charcoal 
furnace, 26 sacks of charcoal hardly 
warmed the pot. It was necessary to 
supplement the charcoal with a com- 
pressed air and oil flame to get the 
necessary preheat temperature. 


- 30 YEARS AGO - 


He Cleveland section of the Ameri- 
can Welding Society announces a 
series of meetings for instructing job 
shop weldors. Royal D. Mahn, section 
chairman, will teach the classes at 


the Cleveland YMCA. 








HERE'S WHAT YOU GET 
The Brazing Process 
Silver Brazing Alloys and 
Specification List 


Silver Brazing Fluxes 


Base Metals, Problems Related 
to Silver Brazing 


Silvaloy Selection Chart 
Joint Design 
Advantages of Silvaloy 
“Preforms” 


Preparation for Brazing 
Brazing Methods 
Cleaning 
inspection 
Conversion Chart 
Thermal Expansion of Metals 
Silvaloy Check List, Govt. Spec. 
Physical Properties of Metals 
Brazing Alloy Quantities by Wt. 





SAVE ta. 





HERE AT LAST is the book you need to 
improve your brazing operations! There's a 
wealth of practical tips, technical material and 
data—all aimed at helping you get the most 
out of your low temperature brazing. Over 40 
pages of completely reliable, accurate informa- 
tion...based on experience in supplying silver 
brazing alloys. Send for your free copy of the 
Silvaloy Brazing Book today. 


STEEL SALES 


3348 S. PULASKI ROAD . CHICAGO 23, ILLINOIS 


PLANTS: DETROIT 


OFFICES: INDIANAF 





NEW EASE AND SPEED 


ON PIPE AND 


STRUCTURAL STEEL 


LAYOUT JOBS 
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WITH 
THE 


CONTOUR MARKER 


Efficient, accurate, easy to use. Any of the angles 
illustrated can be marked off in 5 minutes or less 
with assured accuracy. Both models complete with 
adapter for square or rectangular shapes. 


STANDARD JUMBO 
MODEL MODEL 
Fits into hip pocket. For 16 to 48 inch pipe 
For use on pipe I! Includes belt to fasten 
to 18 inches on pipe. 


1F YOUR LOCAL DISTRIBUTOR CANNOT 
SUPPLY YOU CAN ORDER DIRECT. 


[ colieeeestienestiteeeetiomeetinonetiemeticeee’ien Tie Tei nes 


. 1843 E. Compton Bivd. 
pth baa pom Compton, abt Marker. 
NAME 
COMPANY 
STREET 


city 








inc 
SINCE tors 


OR 33 years management 

men and welding operators 
combine to put the stamp of ap- 
proval upon Weldit torches for 
these important reasons; supe- 
rior quality of work, greater 
productive capacity, gas saving 
economy and minimum main- 
tenance cost. 


Weldit Weldimatic torches are 
indispensable for defense work 
production up to 148°/, plus an 
average gas saving per opera- 
tor of $4.80 per day. 


Weldit Torches... 
For The Man Who Carries 
The Torch 


994 OAKMAN BLVD. 


CANADIAN DISTRIBUTORS + 





ALLOY METAL SALES « 


TORCHES... 


UNSURPASSED FOR 
TOP PERFORMANCE 


The Weldit Model W-4€ 
Weldimatic welding torch 
with built-in automatic 
gasaver. Safe—Speedy 
Rugged — Light. — 


Vn Famou 
Weldit Gasaver 
Model E — The 
original gas saving 
unit cuts gas cor 
sumption 25 to 30 
Eliminates fire haz 
ards and_ increases 
detense production 





WRITE FOR 
Technical Bulletins 
Nos. 3 and 9. 


DETROIT 6, MICH. 
inc 
SINCE 1008 


881 BAY ST., TORONTO 5, ONT., CANADA 





LOSING 
MONEY! 


Use the ANZICK ~_ 
SLIP-ON 


SOLDERING TIP 


Ww ELIMINATES TANK OXYGEN 
w& ELIMINATES BUCKLING « 

Ww USES HALF THE ACETYLENE 
& FITS ANY WELDING TORCH 
The Anzick Slip-On Soldering Tip assures perfect 
soldering in half the usual time. Profitable soldering 


at half the usual st. Used in Body Sh 
where. Write for Literature! 


WARPING 


pS every 








ANZICK MANUFACTURING CO. 


23675 MOUND RD.. VAN DYKE, MICH. 





90 








TILLMAN 


BRAZILIAN DEERSKIN 
Gloves and Mittens 
The stay soft leather 
ask your 


DEALER 
for 


TILLMAN PRODUCTS 
JOHN TILLMAN & CO. 
LONG BEACH, CALIF. 





GLOVES - GARMENTS 








NEW PRODUCTS 


Continued from page 62) 





Movable Frame Press 

New standard line of hydraulic 
presses with movable frames provides 
the medium-size shop with means to 
bend or straighten large or awkward 
parts that must be moved by overhead 
cranes. The press has a large table. 
on to which the work is lowered. The 
frame is then moved over the table. 

The workhead can be moved from 
side to side along the frame channel. 
making it easy to center the work 
head above the work laterally as well 
as longitudinally. The workhead can 
also be moved up and down. 

Presses come in 25, 50. 75 and 125 
ton capacities. They can be furnished 
for either electric or air-powered hy- 
draulic operation. 

DaKE Encine Co.. Grand Haven. 
Mich. 


Spot Welding Goggle 
Lightweight plastic goggle affords 
wide-angle vision and can be worn 
over prescription glasses. It is made 
in one-piece and has a molding rub- 
ber binding to fit the natural con- 
tours of the face. An elastic head 
hand holds it to the head. The GS 
No. 100 goggle is clear plastic. GS 
No. 200 is green tinted plastic. 

GENERAL SCIENTIFIC EQUIPMENT 
Co., 2700 West Huntingdon St., Phil- 
adelphia 32. 
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PIERCE 


“First Name” in 


GOVERNORS 
5) 


PIERCE 


SERVO 
GOVERNORS 


BELT-DRIVEN UNIVERSAL 
TYPES FOR ALL ENGINES 
Special Governors for Chevrolet, 
Ford, Chrysler, Willys and most 
other standard engines. 

8 
See Your Welding Supplies Dealer 
or write to 


THE PIERCE GOVERNOR CO., INC. 
1607 Ohio Ave. Box 1000 Anderson, Indiana 


















































OXY-ACETYLENE 
WELDING AND 
BRAZING FLUXES 


. f the best kind of job with 
ANTI-BORAX Product 
gauged by the 


ANTI-BOR 


ANTI-BORAX COMPOUND CO., Inc. 


Fort Wayne, Indiana 











New Products Briefs 


Sheet handling truck operates over 
wood-block or concrete floors to de 
liver metal sheets to welders, shears. 


brakes, etc. While loading or un- | 


loading. floor locks on each side keep 


| it stationary and rubber wheels in the 
| center cushion the load. Market Forge 


Co.. Everett. Mass. 


s * ” 


Emergency showers for people ac- 


| cidentally splashed with acid or other 


highly corrosive materials have in- 


geniously located sprays that instantly 


| wet and wash all portions of the 


clothing and body. Logan Emergency 
Showers. Inc., P. O. Box 111, Glen- 
dale, Calif. 


t e 


Pressure - sensitive waterproof 
cloth labels for identification of parts 
can be supplied in rolls of printed 
tape up to 2.160 in. long, widths up 
to 2 in. Adhesive retains its grip even 
when immersed in water. Tape is also 
resistant to many acids and alkalis. 
Topflight Tape Co., 116 E. Market 
St., York, Pa. 


* * ca 


“Vi-Speed” air drier 
moisture from compressed air and 
gases, also removes oil, dust. dirt, 
smoke, scale, etc. Said to be self- 
cleaning. self-regulating and fully au- 
tomatic, it comes in two sizes: Model 
25 delivering 25 cfm of air and Model 
200 delivering 200 cfm at 100 psi. 
Van Products Co., 3734 West 12th 
St., Erie, Pa. 


removes 


* + + 


20 and 30 lb capacity stainless 


steel dry chemical fire extinguishers | 
shoot a chemical heat insulating cloud | 
up to 20 ft away. For class B and C | 


fire hazards, the gas is 
Buffalo Fire Appliance Corp., 221 
Crane St., Dayton 1, O. 


Rustproofing of parts made of 


iron and steel is possible with a phos- 
phatizing compound called 


surfaces to non-metallic 
are rustproof, highly absorbent and 


retain lubricating oils very well. Octa- | 


gon Process, Inc., 15 Bank St., Staten 
Island 1, N. Y. 


* w 


“Challenger,” a new spur-gear 
hoist incorporating design innova- 
tions, is now in production in 14 and 
1 ton capacities at the Coffing Hoist 
Co.. Danville, Ill. The entire unit 


| weighs only 391% lb. 
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non-toxic. | 


“Rust. | 
shield 2.” It is said to change steel | 
areas that | 


Tractor Drive 


SPROCKETS & IDLERS 
LAST LONGER 
COST LESS 


RANITE 
HARD SURFACING 


Tractor drive sprockets, rollers and 
idlers last up to three times as long as 
original equipment when hardsurfaced with 
either Ranite "B" or “B-X" rod. The metal 
attains the correct hardness along with the 
desired toughness to match mating parts. 
Ranite Type “A” is recommended for 
hardsurfacing rails. 


Cost of hard facing is usually one-eighth 
that of replacement parts, affording large 
savings in repairs and time lost waiting 
for parts. 


Get these money-saving, time-saving facts 
and figures. Write for Bulletin A-6 today! 


RANKIN 


MANUFACTURING COMPANY 
3072 West Pico Blvd. 
Los Angeles 6, California 














. 0% ‘Red Head’ 
y ye WELDING CLAMPS 


Meta Bono Mec Co 


coun 4 | Designed 
an by ube for 


WELDING | ilies Welding 
PRODUCTS ame-Cutting Gears ‘ 


2.573.654. Daniet A. ScHROCK, | 


—the choice of Boise, Idaho. Assigned to Idaho | | Ne Threads 


Sprocket and Machine Works, Boise, To 


successful welders Idaho. Filed May 4, 1949. Granted Damage 


Oct. 30, 1951. 


Case Hardened threads are 

aie as * always protected from weld 

~ | | spatter and never exposed to damage 

A preparation used for sealing air holes ) 1D settee closed position. 
on electric welds on water jackets, etc. 
Can be used as a filler over rough welds. 
Where no tensile strength is needed it 
has many uses. This and all METAL 
ao pce eine mae mane TOTS ephmmitdundsti Heat treated chrome molybde- 
' —__{ag —— * num alloy handle offers great 














The clamp body is cut from 

« solid plate, thereby insuring ex- 

treme rigidity and giving great re- 
sistance to bending or twisting. 


@ Send for our pocket-size cata- 


log. Contains information on weld- j resistance to bending. 
ing, brazing, and soldering with 


descriptions of money-saving welts 43 23 stock sizes 
METAL BOND Products 


METAL BOND MFG. CO. + see. Cuicaco BoiLer CoMPANY 


3201 KOSSUTH AVE. glean 1969 CLYBOURN AVENUE 
ST. LOUIS 7, MISSOURI ~~ dial oe tal CHICAGO 14, ILLINOIS 








“CONNECT WITH TWECO" This patent refers to an apparatus | W-AL-C0 RODS 


™ for forming a sprocket gear from a 


flat gear blank with the aid of an oxy- for Welding of ALUMINUM 


acetylene cutting torch. The flat gear ELECTRIC AND GAS 
blank is mounted below the torch in 
WELDING 


| a cutting position. Means are provid- 
ed for giving orbital movement to the ? 
cutting torch about an axis of rota- Drawn Wire 

tion. There are also means for giving TYPES 2s, 43 and 52 
the torch radial movement from the Brazing 716 

CABLE SPLICERS axis of rotation in synchronization 
with the orbital movement. There are 
means for increasing the linear speed 
of travel of the torch over those parts 
of the blank where the path of travel 
of the torch has a smaller radius of 


ee : I towne | curvature. For moving the torch there 
cient connection. insulate is a small electric motor and power 


pene y" —_. fiber sleeve. : | source. The motor circuit includes a FOR CA M 
ry or cable +6 throug resistance controlled by a switch. It ST ALUMINU 
een tir Glas aauiaua ae wk Ure Extruded Reds 
se - cable connections to | Ing orbpita novemen Oo p oren, 
improve your welding efficiency. Ask Th ‘ stch hs a fixed »mber and Types 142, 195, 355 and 356 
for TWECOLOG No. 8 with com- 1e switch has a fixed member an f 
plete specifications and prices. a movable arm with complementary for Better Welding 
‘ictitietaniadiaiiei switch contacts on. it. Cam-actuated 3/16" size only 
means are fixedly mounted on the os 
0 | movable arm for closing the switch Aluminum Solder 
eC contacts to remove the resistance White Metal 
from the motor circuit. The cam for 
PRODUCTS COMPANY actuating the latter means is mounted 


BOSTON AT MOSLEY ST. on the mechanism for giving radial Welding Alloys Manufacturing Co. 
WICHITA, KANSAS movement to the torch. 744 Broad St. Newark 2, N. J. 








A permanent splice to repair 
broken welding cables. Install 
with a wrench (or solder if 
desired) for a quick and effi- 


























* . * 
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ASK FOR THIS LEAFLET... 


RECOMMENDED PROCEDURE 
FOR BUILDING UP CRAWLER 
TYPE TRACTOR RAILS WITH 


KReExarce 
S-3 NICKEL MANGANESE 


If your shop does extensive re-building 
and hard-facing of machine parts, you 
will find this information useful. 


WELDING 


EQUIPMENT 


SEE YOUR REXARC 
DISTRIBUTOR TODAY OR 


THE SIGHT FEED 
GENERATOR COMPANY 
West Alexandria, Ohio, U.S.A. 


“thansfontacers of Welding Equipment 
for More Than 25 Years’ 


WRITE 











Sellstrom Lenses Are Backed 
By A 28-Year Service 
Reputation 


are not all alike. Some of them 

1 lenses with a plus quality. These 

» honestly won international acceptance 

undisputed reputation for uni 

and dependable service under every 
known to industrial workers 


nses 


rom welding lenses are accurately 
the density is determined by infallible 
are packaged in our special 

ispection packages. This same 

sed for all Sellstrom industrial 


justrial lenses are hardened in our 

r electric oven, This assures a uni 

ee of hardness which corresponds to the 

f the various types of glass used in 

facture of lenses. A “dust-proof” room 

ed for laminating safety lenses and also an 

meth xl for plastic coating cover lenses 

Sellstrom lens is inspected at every stage 

manufacture, from the raw glass to the finished 
luct. Nothing is left to guesswork 

ffer t listinct goggle lenses: (1) Sel-XX 

Excelolite, heavy or thin; (3) 

(4) Cobalt blue; (5) Green weld 

red; (7) Sel-blue; (8) Sel-green, 

Sel-safe, laminated; (10) X-L 


sive 


very 


*” N 


29 for a complete descrip 


ire not acqt 
weld 


1ainted with our inspection 
tig plates and lenses, ask your 

w them to you, or write direct for 
lete information 


SELLSTROM 
MANUFACTURING COMPANY 
Sellstrom Safeguards Your Face and Eyes 
626 North Aberdeen St., Chicago 22, Ill. 
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| termittently loaded power circuit and 


Weldor’s Helmet 
2,569,715. Howarp H. Green, 
well, Tex. Filed April 25. 
Granted Oct. 2, 1951. 


Bard- 
1949, 


\ newly patented weldor’s helmet 
has a sight opening and a’ window 
hinged to overlie the opening. A ro- 
tatable cam mounted on a crank has 
diametrically opposed shoulders on 
its periphery. An arm with its upper 
end formed into a hook is adapted for 
alternate engagement with the shoul- 
ders to rotate the cam. A link con- 
nects the crank and the window to 
open and close the latter at each half 
revolution of the cam. A spring re- 
sists rotation of the cam to hold the 
window in open and closed positions. 
A linkage operated by the weldor’s 
chin reciprocates the arm to actuate 
the cam. 





* * * 

Are Welding System 
2.573.901. Dean C. Girarp, San Le- 
andro, and Frank T. Roacn, Hay- 
ward, Calif. Assigned by mesne 
signments to National Cylinder 
Co. Filed March 7, 1950. Granted 
Nov. 6, 1951. 


as- 


Gas | 





r 





This patent refers to a system for 
controlling the energization of an in- 





includes a transformer with a 
mary and a secondary. A 


pri- 
line con- 


| tactor connects the primary to the al- 


| ternating current source. 
| energized from a 


A first relay 
separate current 
source is in series with the power cir- 
cuit when it is short circuited and the 
line contactor is open. A second relay 
is energized as a result of the energi- 
zation of the first relay and ar- 
ranged on removal of the short circuit 
and de-energization of the first relay 
to energize the line contactor. 


Is 


| 


1952 





THE 


ARC-FIT 


PROCESS 


J 


f 
~~ 
Me 
Z 


notched Angular notch Square 
eames 


tube 
special on tubular By m 
member. 


ML 


‘T” neteh 
a. = en end of Tubuler oape Notched 
member. ith deep slot. 


C a 


“T" joint on 
tube or pipe. 





TOPS IN SHOP 
EFFICIENCY 


5 seconds to notch 
Tubing and Pipe Ends 


The answer to many problems confronting 
large and small shop owners. No shop can 
afford to be without the ARC-FIT—no mat- 
ter how large or how small. Manual or 
power operated—fits the ARC-FIT hand press 
or any standard power press. 


ARC-FIT is a patented precision-built shear- 
ing tool which prepares the ends of tubing 
or pipe to produce welded or brazed tubular 
“T" of angle joints. ARC-FIT will not deform 
the tube or pipe and no further finishing is 
required—no sawing, cutting, or removing 
sections with milling cutters. Our literature 
gives many fine points on operation, con- 
struction, and application—send for it today 
—also write for quotations. 





VOGEL TOOL & DIE 
CORPORATION 
1825 N. 32ND STREET 
Dept. W-E 
MELROSE PARK, ILL. 














"Shows what makes 
the controls click, 
and how” 

says POWER of this 

practical 

manual on 


electronic 
controls 








ELECTRONIC 
MOTOR AND WELDER 
CONTROLS 


BY GEORGE M. CHUTE 
. 8 nen 6x9 
43 photos, 159 diagrams, $6.50 


"Reference" 
“As a reference 
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“Full understand- 
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“Practical” 
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BOOK 
DAYS FREE 


McGraw-Hill Book Co., Inc ! 
330 W. 42nd St.. NYC 36 j 
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Flame-Contouring Ends of Pipe 


2,561,603. Irvin A. Woerner, Fort 
Collins, Colo. Filed Oct. 6, 1947. 
Granted July 24, 1951. 

Patent refers to a machine for 
flame-cutting and contouring the ends 
of pipes. It comprises a supporting 
frame having spaced ends with bear- 
ings mounted in them. A_ tubular 
chuck is mounted in the bearings for 
centering a pipe. A ring gear sur- 
rounds the chuck. A drive shaft is 
mounted for rotation on the frame. 
The shaft has a pinion that oper- 
ates with the ring gear. The drive 
shaft comprises two aligned sections 
interconnected by a shaft coupling. 
Hand-operated means render the shaft 
coupling inoperative. Hand operated 
means are provided for turning the 
part of the drive shaft having the 
pinion, so that the chuck can be 
rotated. A countershaft is mounted 
on the frame for rotation about an 
axis positioned above the center of 
the cylindrical member. There are 
means for rotating the countershaft 
at a speed directly proportional to the 
angular speed of the pipe. A spur 
gear is mounted on the countershaft 
for free rotation. A clutch mechan- 
ism is carried by the countershaft 
for frictionally securing the spur gear 
to the shaft for joint rotation. A rack 
is in operative engagement with the 
spur gear for movement transversely 
of the countershaft axis. A template 
is carried by the rack. A plate is 
connected with the ends of the frame 
for sliding movement in a line paral- 
lel with the axis of the chuck. A cam 
follower extends downwardly from 
the plate in position to engage the 
cam edge of the template. The plate is 
controlled in its axial movements by 
the template. A cutting torch carried 
by the plate is positioned above the 
pipe in a diametrical plane. 

* * r 
High Frequency Welding of 
Plastic 
2.569.968. 


and 


Epwarp Grorce AuTi 
FrepericK WILLIAM JOHNEs. 
London. Assigned to Applied High 
Frequency Ltd... London, England. 
Filed Jan. 5, 1948. Granted Oct. 2. 
1951. 

Patent refers to a spot elec trode for 
use in welding dielectric plastics by 
the use of high frequency heating. It 
comprises a cylindrical electrically- 
insulating shell, a refractory insulat 
ing pressure member concentric with 
the shell and axially-movable there 
within in relation thereto against the 
resilient restraint imposed by a heli 
cal spring positioned between the 
pressure member and an abutment on 


the shell. 


THE 





TRY THE LATEST DEVELOPMENT IN 
WELDING AND BRAZING FLUXES 


AMWEL 


“The fast activating flux" 
A complete line of the most 
modern fluxes for— 


$22—Brazing of all steel 
$23-——Brazing of alloy and tool 
233 —Siiver brazing of ferrous and non 
ferrous metals 
234--Silver brazing of high ailoy stain 
less steels 
235—Silver braz 
€22—Brazing of 
bronze 
All Welding of 
num atoys 
Brazing of 
num alloys 
Welding of magr 
nesium alloys 
9 of « 


steels 


ing of aluminum bronz 
copper, brass and 


aluminum and alum 
Muminum and alum 


esium an 


Brazing 
ity work 
Welding of zinc die cast 
Welding for stainless stee 
AMWEL—Aluminum cleaner * mag- 
nesium cleaner * quick surface 
hardener for mild steel + spatter- 
proof paste 
important characteristic of all 
AMWEL fluxes is to give the highest 
possible diffusion-activation of each spe 
cific alloy 
COATED ALUMINUM and =  SILUMIN 
RODS for gas and arc welding. COATED 
CAST IRON RODS for gas welding. 
Free samples and literature gladly 
on request 


AMERICAN WELDING 


ALLOYS CORP. 
124 57th St., Brooklyn 20, N. Y. 
Gedney 9-7616 


The most 








DOUBLE BARREL 
ADVERTISING 


Advertising men agree—to do a complete 
advertising job you need the double effect 
of both Display Advertising and Direct 
Mail 

Display Advertising keeps your name 
before the public and builds prestige 

Direct Mail supplements your Display 
Advertising. It pin-points your message 
right to the executive you want to reach 
—the person who buys or influences the 
purchases 

In view of present day difficulties in 
maintaining your own mailing lists, our 
efficient personalized service is particularly 
important in securing the comprehensive 
market coverage you need and want 

Ask for more detailed information to- 
day. You'll be surprised at the low over- 
all cost and the tested effectiveness of 
thse hand-picked selections 


Reauby- 


mae 
| Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


McGraw-Hill Publishing Co., Inc. 





330 West 42nd St., New York 18, N. Y 
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(Not ar —~ ash — advert tising) 
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payable in advar 
Box “Kumbe rs -C t as one line 
Discount of 10% if full payment is mad 
vance for four consecutive imsertions 


New advertisements received by Jar 





‘OPPORTUNITIES’ 


——RATFES—— 
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USED OR RESALE 


DISPLAYED 
t nant 




















POSITIONS VACANT 


HELP W ANTE b. The Taylor-Winfield 
Corp 5 Mahoning Avenue, 
a leading electric 
nd electronic control 
five openings for De- 
their Mechanical En- 
nt. These are perma- 
vrovided men selected 
the necessary skill and 
vith resistance welding de- 
are preferred. However, 
cal engineering graduates 
areful consideration. The 
ird work, involving the 
resistance welder ma- 
ent parts such as jigs 
conjunction with 
Experience or train- 
chanical machinery 
isset in meeting the 
Interested applicants 
Ps ersonnel Department 
F on, experience, Sal- 

er pertinent data. 


SELLING OPPORTUNITIES OFFERED 
tS AGENT Wanted 

Bar for crawler type 

upply distributors 

led and territory covered. 

Welding Engineer. 

Good opportunity 
company in Cleve- 
Se &=-—Gas-Arc-Spot Na- 
t Welding Equipment 

te Stating experience 
SW-2064, Welding En- 


SMAN WANTED 


CTI RER’'S_ Repre- 
a nationally sold 
eS quipment. Most ter- 
ops in commissions and 
with exclusive area 

d P irticulars concern- 
red othe r lines han- 

r f accounts therein 
ex Engineer. 


ope 


WANTED: WEL DING € quipme nt sales- 
I té all industrials. 
Airco or Linde 
Salary and Com- 
pable of earning 
ore. Territory open 
hg at ree De- 
SV 563, Weld- 


Consult: Z. H. Polachek 
Reg. Patent Attorney 
Broadway, New York 1, N. Y¥ 


WELDING ENGINEER 
Olid established Midwest manufacturer de 
sires graduate engineer, age 22-30, to aid in 
planning the design, production and sale of 
portable engine-driven welders. Please give 
detailed information on practical welding ex 
perience, education, salary desired and other 
pertinent data 

P2627 WELDING ENGINEER 


520 N. Michigen Ave. Chicago 11, It 








WANTED 

WELDING ENGINEER—FOREMAN 
We have an opening for a man qualified as 
a Welding Engineer with experience in fat 
rication of boilers, pressure vessels and plate 
work. Must locate in small town in northern 
New Jerse 

2719 Welding Engineer 
330 W. 42 St., New York 18, N.Y 








WANTED SALESMAN 
To sell Acetylene and Electric equipment 
Oxygen and Acetylene, rods and supplies 
Excellent opportunity for experienced in- 
dividual to represent Distributor in Wash- 
ington, D. C. If interested please write 

L. S. JULLIEN, Inc. 
1443 P. Street, N.W., Washington 5, D. C. 


STAINLESS STEEL ELECTRODES 


3/32" Page 
3/32" Arcos 
i/8” Airco 
1/8" Page 
Arcos 
McKay 
Arcos 
Alloyrod 
Page 
Arcos 
McKay 
Arcos 
Murex 
Raco 
McKay 
Murex 
McKay 
Racoloy 
P&H 


w 


“OMA RAN ENT Oe — ar Ou eG 


—GEVsssivaaae 


[FFF RRNA 


SBSSsesseuusessesess 


Sureweld 
Lincoln 


Surplus Mild Steel Electrodes 
WRITE OR WIRE FOR PRICES 
INDUSTRIAL AIR PRODUCTS CO. 


3200 N. W. Yeon Avenue 
Portiand 10, Oregon 


—WUUUNONMAWnn———— 


~ 











WANTED SALESMEN OR ORGANIZATION 

Well established in metal manufacturing or 

ng lines, to handle as an add 

lloys, fluses and specialties 

facturing corporation. Excellent 

tentialitics 

Some very attractive protected distributor ter- 

ritories still open-— AMERICAN WELDING 

ALLOYS CORP., pera 57th Str., Brooklyn 20, 
N. Y., Telephone GEdney. 9-7616 








We Buy And Sell Surplus 
WELDING ROD 
Of Every Description 
Write—Wire—Phone 


H. LEHMAN & CO 


44 Dobbin St. Brooklyn 22,N.Y. Ev 7-5278 





FOR SALE 


— <PRC250-12, 250 KVA Progressive Press 
Welders for Spot Projection Welding 

Throat Depth. 4” Stroke. 9 x 9 

and lower platen area. 9,000 Lbs 

weid force, with 80 p.s.i. air 

line pressure. Current dato—440 Volt, 6( 

Cycle, Single Phase, complete with 

2 — Westinghouse PWS-SEP <WS-2TH Syn- 

chronous fully electronic control panels. 

2 — Ignit tube s, rated at 1200 

amperes, with two size D” water cooled 





tubes 
2 —- <LR-440-60-25 auxiliary load resistors 
FOR DETAILED SPECIFICATIONS, WRITE: 
SACO-LOWELL SHOPS 
BIDDEFORD, MAINE 








COATED ALUMINUM ROD 
FOR GAS WELDING 
8503 Ve” 5% silicon for welding 52S and 53 
Also 36 Of 5/32” bare and 1008 1/16” bare 
All fresh stock 
QUINN WELDING SUPPLY CENTER 
2725 Chicago Road 
Chicago Heights, IMinois 








WELDING HOSE 
en, acetylene, or air hose, 25' length, '/, 
D. with couplings—$2.50 per length. 
+ Prepaid. Rated firms: net 10 days 
Cash with order or C.O.D 
Satisfaction guaranteed. 
Other types of hose, prices on request 
Saxon Rubber Com; 
438 Larimer St. 








IN 100-LB. LOTS, F.0.B. SCRANTON 
SALE OF SURPLUS ELECTRODES 
Ampco-Trade, 3/16”-—-¢10 Alum. BR...90c-It 

Arcos, ge” chromang 19/9 MN Type 
Type 307 Stainless 60c-Ib 

Murex, 5/32” 18/8 MO Stainless 80c-It 
Scranton Welding Supply Company 

1301 Wyoming Avenue Scranton, Penna 





OXWELD CM-I5s, Nat. 5s, Harris K's, Gaso S-24, 

AIRCO Oxy-graph, Samogpene, Sete raphs 

SEAM WELDER, Progressive I5SOKVA, Ni 

SPOT WELDER, National, 40 KYA for 8 
Stainless 

BRONZE STAINLESS, AMPCOTRODES. 

NO. 12 LENSES, ELECTRODE HOLDERS. 

RALL SUPPLY CO. 110 E. 42nd St., NYC 17 











PRODUCTION 
ie Work Wanted 

to 600 Ib 16 gauge to 1 in 
Arc Welders and 5 Acety- 


time or 
it fits 


Commercial Boiler G Welding Co. 
514 North Broadway Aurora, Illinois 











OXYGEN AND ACETYLENE 
CYLINDERS 


Reconditioned and Tested 
Available for immediate delivery 
Write for details 
INDUSTRIAL AIR PRODUCTS CoO. 
3200 N. W. Yeon Ave. Portiand 10, Ore. 








OXWELD 71 HIGH * ead 3/16” 


DIA 
PERFECT CONDITION 
500 Ibs. minimum orders 
Price varying with quantity and destination 


CORP BROTHERS 


1 Brook Street Providence 3, R. |. 





THE WELDING ENGINEER—January, 1952 














Advertisers In This Issue 








i 
E 











This advertisers’ index is included as a convenience 

and is in no way part of the advertising contract. 

Although every care has been taken to index accu- 

rately, some errors may have occurred and no allow- 
ance will be made for them. 


A 


Acetogen Fabricators, Inc. 

Air Reduction Sales Co. 

Allen ¢ 

Alloy Rods ‘Company 

All-State Welding Alloys Co., Inc. 

American Chain & Cable Co., 

American Ind. Safety Equip. C 
Manganese Steel Div.. 
Optical Company .. 
Welding Alloys Corp.. 

co Metal, Inc. 


Inc., Fred. 


Baker Bros. Co. 
Bastian-Blessing Co., The 
Belden Mfg. Co.. ‘Inside Front Cov 
Beryllium Corp., The as 

Bridgeport Brass Co. 

Burdett Oxygen 


Co., The Inside Back Cov 


Cam-Lok Division of E — 
Products, Inc. 

Carborundum Company 

Chicago Boiler Company 

Chicago Eye Shield C pan 

Chicago Hardware Foundry c o., The 

Contour Marker Corp. 


Dockson Corp. 


Eastman Kodak Company 
Eutectic Welding Alloys Corp. 


G 
General Electric Company 


Goldsmith Bros. Smelting 
& Refining Co. 


H 
Handy & Harman 
Harnischfeger Corp. 
Harris Calorifiec Co., The 
Hobart Bros. Co. 


Eng. Co., Ine 
ational Nickel Co., Ine. 


Jackson Products 


K 


K-G Equipment Co., (Inc.), The 


1 oln Electric Co., The 

Linde Air Products Co., A Div. of 
tnion Carbide & Carbon —— 

Lucas-Milhaupt Eng. Co. 


“ 


Me Graw-Hill Book Co. 


tte Mamatactucing Co. 
Metal Bond Mfg. Co. 
Metal & Thermit Corp. 
Yodern Eng. Co., Ine. 


N 


National Welding eee: Co.. 
Nelson Stud Welding 


Page Steel & Wire Division 
I asylvania Optical Company 
Pierce Governor Co., Ine., The 


K 


Rankin Mfg. Co. 
Robotron Corp., The 
Hoden Co., Philip 
Ruemelin Mfg. Co. 


Sellstrom Mfg. Co. 93 

a 93 

. Back Cover 

Steel Sales rp. Sv 

Stoody Company 21 
Stulz-Sickles Co. 


1. 
Taylor-Winfield Corp. 


mpil Corp. 
he rm ote Company 


Tillman Co., John 


Tipaloy, In 
Iweeo Pieaee ts Co, 


Union Carbide & Carbon Corp.. 
Linde Air Products Co. 


‘ 


Victor I tipment Co. 
Vogel 1& ie Corp. 


w 


Wagner Mfx. Co 

Watchemoket Optical Company 

Welding Alloys Mfg. Co. 

Weldit, Ine. 

Westinghouse Electric Co. 

Wisconsin Motor Corp 

Worthington ee & “Mane hinery 
Corp. 


SEARCHLIGHT SECTION 
(Classified Advertising) 
EMPLOYMENT 
Positions Vaca 
Selling Opportunities Offered 
EQUIPMENT 


(Used or Surplus New) 


For Sale 


THE WELDING ENGINE 


‘R—January, 1952 














Answering your every whi on welding and cutting problems. 


every product...and every process...to fit every purpose best! 


Work cannot wait today...especially work that calls ment, we can furnish an adequate substitute so 
for welding or cutting. It is vital, therefore, to find that delays are forestalled and work continues. 
the best and fastest method to do every welding Every hour saved...every job handled faster means 
and cutting job. This is where BURDOX can help more output and more money to you. You can se- 
you. Since the BURDOX line includes products for cure these benefits as well as added savings in time, 
every type of welding and cutting process, we know money and delivery by securing all you need, all at 
from experience which will do your job best. More- once from BURDOX. Get acquainted with the extras 
over, in cases of shortages in one type of equip- BURDOX offers by writing for a new catalog today! 


Bronches THE BURDETT OXYGEN COMPANY eT ee 


AKRON General Offices : CINCINNATI 
MANSFIELD 3302 LAKESIDE AVENUE CLEVELAND & Suavien, OHIO YOUNGSTOWN 
COLUMBUS CLEVELAND 14, OHIO LOS ANGELES, CALIFORNIA 


INDUSTRIAL GASES « WELDING AND CUTTING EQUIPMENT © ARC WELDING EQUIPMENT © SOLDERING AND BRAZING OUTFITS 
REGULATORS AND GAUGES « HOSE AND CABLE e ACETYLENE GENERATORS « GOGGLES AND HELMETS « LENSES AND FACE SHIELDS 
WELDING ELECTRODES « CYLINDER TRUCKS © AND MANY OTHERS 





Which to Use? 


Ask A. O. Smith, world’s leading user of welding as a production tool 


Experience proves that neither an A.C. nor D.C. 
welder is a cure-all. Each has advantages on cer- 
tain welding jobs and neither can do all welding 


jobs best. 


A. O. Smith welding specialists stand ready to 
assist you, without obligation, in determining 
the type of welder best suited to your welding 
needs, best adapted to quality production with 
economy. 


Decades of experience in the production 
welded products of every description and size... 


to A. O. Smith 
Experience 


auto frames, transmission pipe, pressure vessels, 
water heaters, penstocks, glass-lined tanks, to 
list a few... as well as a complete line of A.C. 
and D.C. welders and electrodes of all types puts 
A.O. Smith in a position to give you sound, 
dependable advice. 


Simply write, stating your requirements. With- 
out obligating you in any way, prompt assistance 
will be provided. . 
A. O. Smith Corporation 
Welding Products Division, Dept. WE-152 
Milwaukee 1, Wisconsin 
International Division: P.O. Box 2023, Milwaukee 1, Wis., U.S.A. 


Made Welders... Welders 





